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EXECUTIVE SUMMARY

The U.S. Department of Energy has conducted an Accelerated Response Action consisting of
the removal of radionuclide-contaminated soils ("hot spots") at six specific locations within
Operable Unit No. 1 at the Rocky Flats Environmental Technology Site (RFETS) located in
Golden, Colorado. The hot spots were localized shallow conta;hinated soils that contained
substantial activities of either plutonium/americium or uranium, as well as traces of several
organic compounds. The Accelerated Response Action included éxcavating, containerizing,
storing and disposing of the contaminated soils from the hot spots. This Completion Report

documents the activities and results of the Accelerated Response Action.

The activity levels of plutonium-239,240 and americium-241 at the hot spots posed an
unacceptable current health risk to workers and future health risk to the public. These
carcinogenic risks exceeded the Environmental Protection Agency’s acceptable risk of 10™.
Although the activities of the uranium isotopes did not pose an unacceptable risk, the hot spots
were subject to erosion and, therefore, were removed to also mitigate migration of uranium (and

plutonium/americium) into the local watershed (Woman Creek).

Twenty-one 55-gallon df;"ims of radionuclide-contamiuated soil were removeu from Operabic
Unit No. 1. The soils were temporarily stored at RFETS, and then transported and disposed at
- the Envirocare facility in Utah which is permitted to accept mixed low-level wastes.. Residual
plutonium-239,240 and americium-241 activities in the soils are 0.1 to 0.2% of the maximum
activities measured at the hot spot posing the greatest risk to workers and the public. This has
reduced potential risks by orders of magnitude such that the currents risk estimates are well‘
below 10*. The uranium activities at the hot spots have been reduced by 4 to 500 times their

original maximum activity levels. .

*
"
RS
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1.0 INTRODUCTION

This Completion Report documents the activities and results of the U.S. Department of Energy’s
(DOE’s) Accelerated Responﬁe Action (ARA) to remove radionuclide-contaminated soils ("hot
spots”) at six specific locations within the Individual Hazardous Substance Site (IFISS) 119.1 and
near THSS 119.2 at the Rocky Flats Environmental Technology Site (RFETS) located in Golden,
Colorado. These IHSSs are located within Operable Unit No. 1 (OU1) (Figures 1-1 and 1-2).
The hot spots were localized shallow coxitaminated soils that contained substantial activities of
either plutbnium/americium or uranium, as well as traces of several organic compounds. The
ARA included excavating, containerizing, storing, and disposing of the contaminated soils from
these hot spots. ' |

An ARA, as defined in the amendment to the current Inter-Agency Agreement (IAG), is a

" remedial response action that all parties (DOE, Environmental Protection Agency, Region VIII

[EPA], and Colorado Department of Public Health and Environment [CDPHE]) agree is
necessary and appropriate to provide for expeditious mitigation of a threat or potential threat to
public health or environment, and can be implemented within 6 months. A Proposed Action
Memorandum (PAM) (DOE, 1994a) was prepared by the DOE and approved by the EPA and

CDFEE prior to ccaduci of this ARA. The PAM is the decision documen thai subsiantiaies

the need for the action and the selected cleanup method.
1.1 RFETS BACKGROUND

RFETS is a government-owned, contractor-operated facility that is part of the nationwide nuclear
weapons production complex. Until January 1992, RFETS was operated as a nuclear-weapons
research, development, and production complex. RFETS fabricated- nuclear weapons
components from plutonium, uranium, beryllium, and stainless steel. Support activities included
chemical recovery, purification of recyclable transuranic radionuclides, and research and
development of metallurgy, machining, nondestmctxveetestmg, coatings, remote engineering,

chemistry, and physics. The RFETS is currently a Rﬁsource Conservatlon and Regovery Act |
(RCRA) hazardous waste treatment/storage facility.. “RFETS is in transition from'a defense

production facility to a facility that will be used for, such future missions as environmental

. V4
Final Completion Report — Hot Spot Removal — Accelerated Response Action o April 1995
Rocky Flats Environmental Technology Site . Page 1
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restoration, waste management, maintaining production contingency, and eventually

decontamination and decommissioning.

The IAG, signed by the DOE, the EPA, and the CDPHE in 1991, grouped RFETS-contaminated
areas into 16 OUs. The IAG requires the investigation, study, and remediation of OU1 as well
as the other OUs at RFETS. '

1.2 SITE DESCRIPTION

IHSSs 119.1 and 119.2 at OUl have historically (1968-1971) been used for temporary storage
of drums of wastes containing radionuclides, solvents, and oils. A combined RCRA Facility
Investigation (RFI)/Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) Remedial Investigation (RI) was conducted m three phases to evaluate the nature and
extent of contamination resulting from releases of hazardous substances at IHSSs 119.1/119.2
and other IHSSs at OUl. The Phase I Final RFURI Report was submitted to EPA and
CDPHE in June 1994 (DOE, 1994b). The RFI/RI confirmed that soil and groundwater are
contaminated with solvents, and that shallow soils are also contaminated with radionuclides. The
soil and groundwater cor_ltaminationAat IHSS 119.1 described in the Phase III RFI/RI report was
consistent with that fotfﬂd Li leaks from urums coutaining ragicnuciide-containated laihc
coolant or other process wastes generated by historical operations at RFETS. The contaminated
groundwater is being addressed by an Interim Measures/Interim Remedial Action (IM/IRA)
involving groundwater withdrawal via an extraction well and french drain, with subsequent

groundwater treatment.

A detailed radiological survey identified the hot spots, which are discrete areas of soil
contaminated with either uranium or plutonium, and americium (Section 2.1:1). These areas are
identified in the RFI/RI report as locations SS100193, '88100293, SS100393, SS100493,
881-16/17, and 881-18/19. Five of these contaminated afeas are clustered within a small area
in HSS 119.1. The sixth contaminated area is located neaf THSS 119.2 (Figure 1-2).

.o .
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2.0 PRE-ARA SITE CONDITIONS
2.1 = HOT SPOT INVESTIGATION

A hot spot was discovered unexpectedly during a pre-job survey for the maintenance of the
IM/IRA extraction well within IHSS 119.1. The hot spot dimensions were preliminarily
determined to be roughly 10 inches in diameter by 12 inches deep, with activities ranging from

10 nanoCuries per gram (nCi/g) (surface) to 50 picoCuries per gram (pCi/g) (at 1 foot).

EG&G conducted an additional investigation to evaluate the existence of other hot spots at OU1.
Figure 2-1 depicts the conceptual design of the investigation and Table 2-1 summarizes the actual

events. This investigation consisted of:

1) Surveying IHSSs 119.1, 119.2, and 130 with a truck-mounted High Purity Germanium
(HPGe) Detector. Each survey measurement covered a 75-foot radius (150-foot
diameter), providing approximately 90% to 100% detection coverage. The HPGe survey
identified nine anomalous areas with an mtegxated pomt source activity greater that 100
microcuries of americium-241.

2) Conducting a walk-over survey of the nine anomalous areas using a Field Instrument for
the Detection of Low Energy Radiation (FIDLER). The FIDLER survey identified four
localized areas with elevated activities (hot spots), i.€., soils with activities at or greater
than the local background, which was dofiicd as lho maan HDM_A readuig plus two
standard deviations.

3) Conducting soil sampling and analysis of identified hot spots. Surface soil samples were
collected using the CDPHE protocol that specifies the collection of surface scrapes to a
depth of 1/4-inch below ground surface. Samples were then collected at depth using a
hand auger until auger refusal.

The radiological surveys described above failed to detect the presence of two uranium hot spots
previously identified in a surface soil radiological characterization study conducted in 1987. The
sample identification numbers for these hot spots are 881-16/ 17 and 881-18/19. During July and
August 1994, an additional soil radiological survey was performed using the FIDLER and HPGe
to verify the existence of these hot spots, and provxde bdselmc HPGe data for the four other hot
spots (Table 2-2). Hot spots 881- 16/ 17 and 881- 18/ 19 were located staked and surveyed.

Their locations are also shown on Flgure 1-2. The HTGe actnvxty per unit mass data presented

Final Completion Report — Hot Spot Remmoval — Accelerated Rcspouso Actioo " April 1995
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Table 2-1

Hat Spot Investigation History

Event

Date

Original hot spot identified

August 1992

HPGe Surve); (identifies nine areas in THSSs 119.1, 119.2,
and 130) . )

December 1992 to January 1993

Sampling of original hot spot January 1993
FIDLER Survey (identifies four hot spots) March to April 1993 .
Hot spot sampling April 1993

Receipt of validated data September 1993

Draft RFI/RI Report presenting hot spot findings February 1994

Final RFI/RI Report June 1994

Confirmation radiological survey

July and August 1994

Final Completion Report — Hot Spot Removal - Accelerated Response Action
Rocky Flats Envir ! Technology Site
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Table 2-2
Radionuclides Activities in OU1 Hot Spot Soils
Americium-241 Plutonium -239,240 Uranium -233,234 Uranium -235 Uranium -238
Laboratory HPGe Laboratory HPGe Laboratory HPGe Laboratory HPGe Laboratory HPGe
FIDLER | Measured Measured Measured Measured Measured | Measured | Measured | Measured | Measured Measured
" Sample Reading* | Activity* Activity® Activity* Activity® Activity* | Activity® | Activity* | Activity® |  Activity* Activity®
Location Depth (CPM) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCilg) (pCi/g) (pCi/g) (pCi/g) (pCilg)
Background® | 0.0 to 0.25" NA 0.04 NA 0.10 NA 1.6 NA 0.12 NA 2.0 NA
8193 0 L NA NA 0.83 9.74
$5100193 . '
0.0 to 0.25" 0.0294 0.0735 6.09 0.176 3.38
0.0 to 1.4° 0.0493 . 0.133 429 14.6 4.1 122
3667 0.24 NA NA 0.44 2.99
$5100293; .
e 0.0 to 0.25" 0.153 0.429 25.4 0.843 1.39
0.0 t0 2.0' 0.192 0.878 - 240 6.23 1.51
0.0t03.7° 0.0372 0.0539 8.27 0.301 0.779
3494 2.19 NA NA 0.04 1.27
§5100393
i 190.0t0 0.25" 4.15 22.7 1.49 0.107 0.892
0:Qto 1.0" _ 1.9 14.7 0.64 0.0557 0.75
‘ . 202920 47.6 NA NA 0.10 1.72
$5100493 .| 0:75 2650 11100 9.68 0 4.69
4.0to0 5.0" 4260 17100 7.46 0.92 8.22
9.0 to 10.0" 2010 6570 0.91 2.07 1.22
! NA .- NA NA 0.26 12.6
881-16/17 o j
0.0 to 0.25" < NA 0.3 50 0 1,300
NA NA NA 0.32 19.4
881-18/19
Yo e | 0.0100.25" NA 0.42 60 12 3,000

v

* From DOE, 1994b.

b $5100193, 55100293, S5100393
tripod-mounted HPGe. Uranium
¢ Represents the upper limit of a 95% tolerance interval

NA = Not analyzed

-233,234 was not anal

+ 85100493 measurements taken with truck-mounted HPG on 7/21/94. 881-
yzed because the gamma energies are too low for detection.
(95% confidence, 95% of population) for background surface soil activities. From DOE, 1994b.

16/17 and 881-18/19 measurements taken on 8/16/94 a

nd 7726/94, respectively, using s



in Table 2-2 is calculated from the total activity assuming the activity is dispersed over the area
scanned, an effective gamma ray emittance depth of 3 centimeters (cm), and an in situ soil

density of 1 gm/cm?®.

2.2 HOT SPOT SOIL SAMPLING RESI{LTS

2.2.1 Radionuclides

As indicated in Table 2-2, ‘hot spots were generally found to be mérkedly contaminated with
either plutonium/americium or uranjum. Plutonium, at activities greater than l0,000 pCi/g, was .
found in soil samples from hot spot SS100493, which is three to four orders of magnitude
greater than the activity of any other surface soil samples at OU1 (Figure 2-2), and five orders
of magnitude greater than background (0.1 pCi/g) (refer to Table 2-2 for background
radionuclide activities). The distribution of americium parallels that of plutonium as this
radionuclide is an "in growth" daughter of plutonium decay. The highest americium activity
(4,260 pCi/g) was also detected in a sample from SS100493, which is also five orders of
magnitﬁde greater than background (0.04 pCi/g), and greater than the activity in any other
surface soil sample at OUl (Figure 2-3). Uranium activities were significantly above
background at SS100193, SS100293, 881-16/17, and 881-18/19. The maximum total uranium
activitics at SS100193, S§100293, 531-15/17, and 881-18/19 were 506 pCi g, Z+3 pli'g, 1,35C
pCi/g, and 3,060 pCi/g, respectively. These activities exceed those in surface soils at OU1 by
two to three ofders of magnitude. Surface soils at OU1 are generally at background levels (1.6
pCi/g and 2.0 pCi/g for uranium-233,234 and uranium-238, respectively) (Figures 2-4 and 2-5).

The uranium-234/uranium-238 ratio is an indicator of the form of uranium present, i.e., natural,
depleted, or enriched. Uranium-233,234/uranium-238 is used to estimate this ratio (the
analytical method does not differentiate uranium-233 from uranium-234). The estimate is close
to the actual uranium-234/uranium-238 ratio because the activity of uranium-233 in natural
uranium is zero and occurs only in trace ambunts in depleted and enriched uranium. Unlike
natural uranium, which has a uramum -234/uranium-238 act1v1ty ratio of approximately 1, the

depleted uranium isotopic ratio is 0. 07 and the ennched uramum 1sotop1c ratio 18 5.7. The
uranium-233,234/uranium-238 ratios at SS100193 an& 881 16/17 (and 881- 18/19) suggest the

Final Complction Report — Hot Spot Removal — Accelerated Respoanse Action . April 1995
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presence of enriched uranium and depleted uranium, respectively (Table 2-3). The uranium

- isotopic ratio at SS100293 greatly exceeds 5.7, suggesting a significant activity of uranium-233.

All these forms of uranium were used at RFETS.

2.2.2 Organic Contaminants

Samples from hot spots SS100193, SS100293, and SS100393 were analyzed for EPA Target
Compound List (TCL) volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), and pesticides/polychlorinated biphenyls (PCBs). Samplés from SS100493 were
analyzed only for VOCs. Detected compounds and their concentrations are shown in Table 2-4.
Samples were not collected for organic compound analysis from hot spots 881-16/17 and 881-
18/19.

PCBs (Aroclor-1254) were detected in a sample from SS100393 at a concentration of 460
micrograms per kilogram (ug/kg). The PCB concentration was similar to those found in samples
from nearby surface soil sampling stations (range 132.5 to 1,200 ug/kg) (DOE, 1994b).-

Polynuclear aromatic hydrocarbons (PAHs) were detected in the samples collected from hot spots
S$S100193, SS100293, and S5100333 (Table 2-4). Toncentrations were similar o the resulis of
the OUl-wide surface soil sampling results. PAHs are ubiquitous in surface soils in urban
areas, and the élevated concentrations do not appear to be associated with waste-related activities
at the THSSs.

Toluene was present in samples collected from each of the four hot spot locations, and
tetrachloroethene (PCE) was present in the sample collected from location SS100493, located
in THSS 119.1 (Table 2-3). For both compo_unds, concentrations are highes:t«i,in subsurface soils

as would be expected due to enhanced volatilization near the surface from solar heating of the

soils.
i N
& . i,
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Table 2-3

Characterization of Uranium Hot Spots

U-233,234/U-238 Type of
Hot Spot ‘Ratio* Uranium Comment

SS100193 3.5 Enriched Enriched uranium has a U-234/U-238 ratio of 5.7.

$5100293 159 U-233 Isotopic ratio greatly exceeds that of enriched
uranium indicating significant presence of U-233.

S5100393 1.7 Natural Natural uranium has a U-234/U-238 ratio of 1.0.

$5100493 0.9 Natural See above. |

881-16/17 0.04 Depleted Depleted uranium has a U-234/U-238 ratio of 0.07.

881-18/19 0.02 Depleted See above.

® Calculated from sample with greatest uranium activity.
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Table 24

Organic Compounds Detected in Hot Spot Samples

cgé&g\ara0295.rpt

Concentrations (ug/kg)
Sample Depth
Sample Location amlzfect) P Toluene PCE . Total PAHs PCB
SS100193 0-0.25 ND "ND 3174 "ND
0-14 NA NA 3219 ND
1.4 - 1.7 100 1J NA NA
SS100293 0-0.25 23 ND 2907 ND
0-2.0 NA NA NA ND
20-23 54 ND NA NA
2.0-3.7 NA " NA ND ND
3.7-40 69 "ND NA NA
SS100393 0-0.25 13 ND 4602 ND
0-1.0 NA NA 3179 460%
1.0-13 85 ND NA NA
SS100493 0-0.25 - 3J 6 NA NA
2.0-2.3 120 170 NA NA
23.3-3.6 28 15 NA NA !
® Aroclor 1254
NA = Not analyzed
ND = Not detected
J = estimated value below detection limit.
ug/kg = micrograms per kilogram.
Note: Only pre-ARA radiological data exist for hot spots 881-16/17 and 881-18/19.
1
W .
T "y
“‘. .‘t
. .
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2.3 ARA RATIONALE

The ARA was undertaken because the site conditions that trigger a CERCLA femoval action [40
CFR 300.415(b)(2)] were observed, and the response action could be conducted within 6 months
per the proposed language to modify the IAG. Based upon the review of the potential for
exposufe to and migration.of chemicals present in the surface and shallow subsurface soils at the
hot spots locations, the conditions specified at 40 CFR 300.415()(2)(i, iv, and v) were met,
i.e., actual or potential exposurel to human populations, high leveis of hazardous substances

largely at or near the surface, and weather conditions that may cause hazardous substances to

migrate.

There were current health risks to workers and future health risks to the public posed by the
radionuclides (plutonium and americium) in the hot spot soils (DOE, 1994b). The dominant
pathways for exposure to the radionuclides were incidental ingestion of soils and inhalation of
dust. As shown in Table 2-4, the esﬁmated carcinogenic risk for a current on-site worker
(security specialist) was 1.1 x 10%. This risk just exceeded EPA’s 10¢ to 10* range for
acceptable exposure [40 CFR 300.430(e)(2)(i)(A)(2)]. The risk to an on-site future resident was
2.7 x 107 if the hot spots were present, and only 9.8 x 10 if the hot spots were removed.
Although the risk astimafibn WS Colistivative beauiise the hiot spbt radionuclide activites weie
averaged with the other surface soil data without éonsideration for area weighting, it was clear

that the presence of the hot spots posed unacceptable health risks.

The uranium activities in surface soils at OUl, corisideﬁng the presence of the hot spots, did not
pose unacceptable public l;ealth risks. However, the hot spot soils were subject to erosion and
subsequent migration of radioactive contaminants into the Woman Creek drainage. Therefore,
the uranium hot spots were also removved to reduce the potential for migration and spreading of

contamination through runoff.

TS
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Exposure to Plutonium and Americium in OU1 Soils

Table 2-5

Estimated Carcinogenic Risk from

Carcinogenic Risk
Exposure Scenario Exposure Pathway Pu-239, 240 Am-241 Total

Current On-Site Worker Ingestion of soil 3.6 x 10%. 1.1 x 10°¢ 4.7 x 10
(w/hot spots present) Inhalation of dust 8.5x 10° 2 x 10° 1.05 x 10*
Total Risk 1.1 x 10*
Future On-Site Resident Ingestion of soil 1.8 x 10? 4.5 x 10* 2.2x 10°
(w/hot spots present) Inhalation of dust 2.1 x 10?2 4.3 x 10° 2.5x 10?
Total Risk 2.7 x 102
Future On-Site Resident | Ingestion of soil 6.6 x 107 1.2 x 107 7.8 x 107
(w/hot spots removed) Inhalation of dust 7.9 x 10% 1.1 x 10 9.0 x 10
‘ Total Risk 9.8 x 10°

2

.\l . ) :4._
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3.0 ARA DESCRIPTION
3.1 = HOT SPOT REMOVAL PROCESS

Excavation of the hot spots was guided by the use of the FIDLER, i.e., soils were removed until
activities within the excavations wei'e at local background levels. Prior to excavation of the
~ soils, FIDLER measurements were taken at 10 randomly chosen locations within OU1 to
establish local background (Figure 3-1). Although the PAM specified 10 measurements
surrounding each hot spot; the former aﬁproach was used because of the close proximity of the
hot spots. Per the PAM, local background gamma activity was established as the mean plus two
standard deviations of the 10 FIDLER readings. This statistic represents an estimate -of the
upper 95th percentile of the background population. As shown in Table 3-1, the computed
background value was 1,907 counts per minute (cpm).

The soils were excavated using hand tools and a backhoe. Excavation occurred in 6-inch lifts
until all of the FIDLER readings were near or below the background value. After contaminated
soil (based on FIDLER readings) had been excavated, an additional 6 inches of soil was removed
and final FIDLER readings were taken (Table 3-1 and Figure 3»1).l As can be seen, the
FIDLER readihgs at the bottom and sides of the excavations were near or below this value and '
most often below the bac koromd value ¢f 1,907 cpmi.  An HPGe radiologicul auncy of eacii
excavation was finally conducted using a tnpod -mounted unit. All excavation field work was

performed in § working days.

The hand tools and backhoe were decontaminated and surveyed before their use on the site.
Hand tools were decontaminated at a temporary decontamination pad constructed at the site.
Decontamination at this locatioﬁ consisted of a Liquinox‘ wash followed by triple rinsing with
deionized water. Sampling equipment was decontaminated at the temporary decontamination pad
between confirmation sampling of each hot spot excavation and between each drum sampling for
soil characterization. Excavation equipment was cleaned after removal of each hot spot by
scraping off excess soil and then wiping down the equlpment The hand tools and backhoe were
decontaminated at the contractor yard decontammatlon pad (RCRA Unit 18.01) after all
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Table 3-1

Hot Spot Reroval Operation FIDLER Readings (cpm)

Pre-ARA Post-ARA
Background $5100193 . 5100293 $5100393 _ $5100493 881-16/17 881-18/19
Location® Reading Location® Reading Location® Reading . - Location® Reading Location® Reading Location® Reading Locatjon® Reading |
1 1594 23 1542 9 1567 8 1459 1 BT 36 1533 16 1313
2 | im0 24 1490 44 1678 9 1420 2 1996 37 1988 - 18 1606
3 1652 25 1847 45 2046 10 1424 3 1638 8 1646 20 ‘1850°
4 1728 26 2150 46 1927 11 1293 T4 1884 39 im S 31 1354 .
[} 1728 n 1486 4 1559 s 1837 40 2102 2 1320
6 1600 28 1770 48 1668 ' 6 1797 41 2128
b ] 1685 R 1846’ a2 2253
Sa. |7 1818 8 1831
N - 1756 : 9 2014
“w0 | e ‘ 10 1521
i 1574
x=17123 B,
8= 92
X + 28 = 1907

"
-

* Readings taken 9/28/94; sce Figure 3-1.
® Readings taken 10/4/94; sce Figure 3-2.

Y




excavation activity was completed. Decontamination at the pad consisted of steam cleaning -
(180°F at 2,500 psi).

As soil was excavated, it was placed directly into lined, steel drums. Soils from different hot

spots were not mixed in a drum, i.e., each drum of soil is associated with a unique hot spot.

The drums were transported to the temporary storage area (RFETS RCRA Storage Site 18.04)

on a daily basis. The volume of contaminated soil excavated filled twenty-one 55-gallon drums; -
14 drums of soil from 55100493, 3 drums from SS100293, and 1 drum each from SS100193,

$S100393, 881-16/17, and 881-18/19. The approximate area of the excavation at SS100493 was

72 square feet (ft%) (12 ft. x 6 ft.). The areas of the other hot spot excavations were all less than

16 ft? (refer to Appendix B). The excavated soil was sent to Envirocare in Utah for disposal

as a mixed waste on March 28, 1995. DOE currently has a contract with Envirocare for the

disposal of low-level mixed wastes generated at the RFETS.

3.2 CONFIRMATION AND WASTE CHARACTERIZATION SAMPLING AND
ANALYSIS

Confirmation samples were collected once hot spot soil remeval was completed. In accordance
with the Sampling and Analysis Plan (SAP) (DOE, 1994c), four samples were collected from
the bottom/sides of each hot spot excavation. Sample locations were randomly chosen by
overlaying a grid on the excavation consisting of 36 grid segments, and using the role of a die
to determine the random coordinates for each sample. The grid was established using string and
 small pegs. The soil samples were surface scrapes collected in accordance with procedure
GT.08, "Surface Soil Sampling” (DOE, 1994c).

Soil samples were collected from the drums for subsequent analysis to charz‘l'cterlzethe soils for
proper treatment/disposal. For SS100493, the first three drums of soil and every other drum
 thereafter were sampled. All drums of soils from the ot,her hot spots were sampled (Table 3-2).

Soil samples collected for VOC analysxs were grab samples taken from the mxddle or bottom of
the drum using an auger. All other samples were compos1tes collected with 2 an auger in
accordance with the SAP." Five 2-pound (1 kllogtam) samples of the drummed soils were also
Final Completion Report — Hot Spot Removal — Accclerated Response Action ! April 1995
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TABLE 3-2

Confirmation and Waste Characterization
Sampling and Analysis Program
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Sl8l81el8| o3| 8|88]8 4 ' « 9 g 5 ol | 2 g
LOCATION SAMPLE# nlS|lulslala|ln]| 6Bl B & [N E o) 5] o vl Al €] o 5]
S5100193° SS00341EG |N/A G/ITQ |G/ITQ |G/SCI |G/sCl |G/EGsG |conf. | 3,4 [nN/A
$5100193 SS00342EG |N/A G/1TQ |G/1TQ |G/SCI [G/SCI |G/EG&G |Conf. |2,5|N/A
55100193 SS00343EG |N/A G/ITQ |G/1TQ |G/SCI [G/SCl |G/EG&G [conf. |3,3|N/A
$5100193 SS00344EG |N/A G/1TQ |G/1TQ |G/SC1 |G/sCl |G/EG&G |Conf. | 3,6 |N/A
$5100293 SS00345EG |N/A G/ITQ {G/ITQ |G/SCI |G/SCI [G/EGs&G |conf. |4,5|N/A
55100293 SS00346EG [N/A G/ITQ |G/I1TQ |G/sC1 |G/SCI |G/EGsG |conf. [4,3|N/A
$5100293 SS00347EG |N/A G/1TQ |G/1TQ™G/sc1 |eo/sc1 |G/eGsG |conf. |6,2]|n/A
$5100293 SSO00348EG |N/A G/ITQ |G/ITQ |G/SCI |G/SCl |G/EG&G |Conf. |2,5|N/A
$5100393 SS00349EG |N/A G/ITQ |G/ITQ |G/SCI {G/SCI [G/EG&G |Conf. |5,5]N/A
S5100393; SS00350EG |N/A G/ITQ |G/1TQ |G/sCI |G/sCl |G/EG&G |Conf. |6,5|N/A
155100393 SS00351EG |N/A G/ITQ |G/1TQ |G/SC1 |G/SCI |G/EG&G |[Conf. |5,3|N/A
551006393 SS00352EG |N/A G/1TQ [6/1TQ |G/SCI {G/SCI |G/EG&G |conf. |1,4 |N/A
. |ssioo0493", "1S500353EG  [N/A G/ITQ [G/ITQ |G/SCI |G/SCI |G/EG&G |Conf. |4,5|N/A
$5100493%7 SS00345EG |N/A G/ITQ |G/1TQ |G/sCI [G/sCl |G/EGsG |conf. |5,2|n/sA
$51004937 SS00355EG  |N/A G/ITQ [G/ITQ {G/SCI |G/SCI |G/EG&G |Conf. |3,4|N/A
$5100493 SS500356EG |N/A G/ITQ |G/1TQ |G/sCl |G/scIl |G/EGsG |conf. |5,3|N/A
$5100493 S$S00357EG |N/A G/1TQ |6/1TQ |G/SCI [G/sCi |G/EGsG {bup. 4,5 N/A
881-16/17 SS00358EG  [N/A G/1TQ |G/1TQ |G/SCI {G/SCI |G/EG&G |Conf. |1,6|N/A
881-16/17 SS00359EG |N/A G/ITQ {G/ITQ |G/SCI |G/SCI |G/EG&G |Conf. |4,1|N/A
881-16/17 SS00360EG [N/A G/1TQ |6/1TQ |G/sci [G/sCI |G/EG&G |Conf. |5,3|N/A
881-16/17 SS00361EG |[N/A G/1TQ |G/ITQ |6/sc1 |G/scl [G/EGeG |conf. [2,4 | N/A
8681-18/19 SS00362EG |N/A G/ITQ |G/ITQ |G/SCI |G/SCI |G/EG&G |Conf. [4,5|N/A
861-18/19 SSO00363EG [N/A G/ITQ [G/I1TQ |G/SC1 |G/SCI |G/EG&G [Conf. |[3,2[N/A
1881-18/19 SSO0364EG  |N/A G/ITQ |G/ITQ |G/SCI |G/SCI |G/EG&G |Conf. |1,3|N/A
881-18/19 SS00365EG |N/A G/ITQ |G/ITQ |G/SCL [6/SCI |G/EGsG |Conf. |6,1[N/A
881-18/19 SSO0366EG |N/A G/1TQ |6/1TQ |G/scl [6/sci |G/EGsG |Dup. 1,3|N/A '




Confirmation and Waste Characterizatipn

TABLE 3-2 (Cont.)

Sampling and Analysis Program
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LOCATION SAMPLEN | & S % 2 & el d el €| & i & & 5 & & a a 2 a 3
55100293 . v’ SS00367EG |N/A G/ITQ|G/ITQ|X/SCI|X/SC1]|G/EGLG| Rins. N/A N/A
881-18/19,55100193,55100293 SS00368EG |N/A G/ITQ|G/ITQ|X/SCI{X/SCI|G/EG&G| Rins. N/A N/A
55100193 , SS00369EG |N/A{G/ITSL|C/ITSLIC/ITSL|C/ITSL|C/ITSL|C/ITS [Cc/1TS {c/1T5 |c/1Ts [c/1Ts |G/1TQ|G/1TQ|G/sc1|G/scl|G/EGeG| Char. | DBABS S N/A 20
$5100293 . SSO0370EG {N/AJG/ITSL|C/ITSL|{C/ITSL|C/ITSL|C/ITSL|C/1TS |c/1Ts |[C/1TS |c/1TS E/ITS G/1ITQ|G/1ITQ|G/SCI|G/SC1|G/EG&G| Char., | D84853 N/A 18
55100293 o~ SSO00371EG {N/A|G/ITSL|C/ITSL|C/ITSL|C/ITSL|C/ITSL|C/ITS |[C/ITS |C/1ITS |C/1TS |C/1TS |G/1ITQ G/ITQJ{G/SCI|G/SCI1|G/EG&G| Char. }D84852 N/A 17
55100293 SS00372EG |N/A|G/ITSL|C/ITSL|C/ITSL|C/ITSL C/IT_SL C/1TS |C/1TS |C/1TS |C/ITS |C/ITS 1G/1TQ|G/1TQ|G/SCI|G/SC1|G/EGEG] Char. [ DB4B49 N/A 19 1/3 Full
Not Used SS00373EG G/EGLG )
S5100393 . SS00374EG {N/AIG/ITSL{C/ITSL|C/ITSL|C/ITSL|C/143L{C/ITS {c/1TS |c/1Ts |c/1Ts |c/17s {G/1TQ|G/1TQlG/sci|G/sci|G/EGeG] char. |DB4409] N/A 21 1/2 Full
55100493 s SS00375EG |N/AIG/ITSLIC/ITSL|C/ITSL|C/ITSL[C/ITSL|C/ITS JC/ITS |c/1Ts jc/1Ts |c/1Ts {G6/1TQ|G/1TQ|{G/sc1lG/sc1|GreGec| char. |DB4395 | D84 404 3{4)
55100493 SS00376EG [N/A|G/ITSL|C/ITSL|C/ITSL|C/ITSL|C/ITSLI|C/ITS |c/1TS |c/11s |c/11s |c/11s |G/1TQ|G/1TQ|G/sciiG/sci|G/eEGeG| char. | DB439e N/A 1
55100493 SS00377EG |N/A|G/ITSL|C/ITSL{C/ITSL|C/ITSL|C/I1TSLIC/ITS |C/1TS |C/1TS |C/ITS |c/1TS |G/1T1Q|G/1TQ|G/sc1!|G/sc1|{G/EGeG| char. [DB4397| DA4093 5(6)
58100493 . SS00378EG IN/A|G/ITSL|C/ITSL|C/ITSL|C/1TSL|C/ITSL|C/ITS [c/1TS [c/1TS |C/1TS |C/11S [G/1TQ|G/1TQ|G/SCI|G/SC1|G/EGeG| Char. |DB4 298 N/A 2
881-16/17 5, SS00379EG {N/A|G/ITSL|C/ITSL]C/ITSL|C/ITSL|C/ITSL|C/ITS |C/1TS |C/1TS |C/1TS |C/1TS |G/1TQ|G/1TQ{G/sCl|G/sct|G/EGeG| Char. | DB4BSO N/A 16
1881-18/19 SS003BOEG [N/A|G/ITSL|C/ITSL|C/ITSL|{C/ITSL|{C/ITSLIC/ITS {C/ITS |[c/1TS [c/1TS [c/1T15 |G/1TQ|G/1TQ|G/Sc1]|G/sC1{G/EGeG| Char. |DB4405 N/A 15
'$5100293 iy N U, SS00381EG IN/A|G/ITSLIC/ITSL|{C/ITSL|C/ITSL{C/ITSL|C/ITS Jc/ITS |c/1TS |c/1Ts [c/1Ts |G/1TQiG/1TQ|G/SC1]G/sC1]|G/EGeG Dup. [D84853 N/A 18
Trip Blagk = . = . $S00382EG |HCI|X/ITSL ) j G/EG&G| TBlnk.
Trip Blank .. B> SS003B3EG [HCI|X/1TSL . . G/EGLG) TBlnk.
55100493 SS003B4EG [N/A|G/ITSL|C/ITSL|C/ITSL|C/ITSL|C/ITSL|C/ITS |C/ITS |C/ITS |C/1TS |[C/1TS [G/ITQ|G/1TQ|G/SCI|G/SC1[G/EGRG| Char. | DB4403|DB4I9E 7(0)
,§8100493 SS00385EG |N/A|G/ITSL|{C/ITSL|C/ITSL|C/ITSL|C/ITSL|C/ITS |C/ITS |C/ITS |C/ITS [C/1TS |G/I1TQ{G/1TQ|G/SCI|G/SCI|G/EGG| Char. {D84402| Da44s0s 9{10)-
|83100493 . -7 §500386€EG |N/A[G/1TsL|c/1TsL]c/1TsL|c/1tsL]|c/ivsifc/1ts |c/its [c/1Ts [eriTs C/1TS |G/ITQ|G/1ITQ|G/SC1|{G/SC1|G/EG&G| Char. [D84399|D84401[11(12)
155100493 SSQ0387EG |N/A|G/ITSL{C/ITSL|C/ITSL|C/ITSL|C/13SL|C/1TS |C/1TS |c/ITS |C/1TS [C/1TS |G/1TQ|G/ITQlG/sct|G/sct|G/EGeG| char. |DB4406| DB4 407 13(14) ] Top 12% #¢
-Not Used SS0038BEG |N/A _
Not Used SS00399EG |N/A
Not Used SSO00390EG |N/A
‘G - Grab Sample at
C - Composite Sample . R
ITSL ~ IT St. Louls Laboratory
ITQ - IT Quanterra Laboratory hl
SC1 - Scientech Labogatory _
EGEG - EGLG' Rocky Flats Inc.
On-Site Laboratory

¢ Pesertheses indcste a second drum was filed (sssocisted drumd) but this drum wvas not sampled.
** Semple composited over top 127 of drummed soll due 1o auger refusal.




collected for shipment to Envirocare for waste acceptance analysis, and one 50-pound sample

was collected for a standard proctor test.

Confirmation samples were analyzed for radionuclides while waste characterization samples were
analyzed for radionuclides and a battery of inorganic and 6rganic parameters to assess
compliance with the waste acceptance criteria (WAC) for Envirocare (Tables 3-2 and 3-3).
Radionuclides analyzed included plutonium-238, plutonium- 239,240, americium-241, uranium-
233,234, uranium-235, and uranium-238. Gross alpha and beta vJere also analyzed. Waste
characterization samples were analyzed for the above-noted radiological parameters as well as

. VOCs; SVOCs; pesticides/herbicides/PCBs; EPA Target Analyte List (TAL) metals; Toxicity
Characteristic Leaching Procedure (TCLP) organics and pesticides/herbicides/PCBs; RCRA
Reactivity; soil pH; and total organic halogens (FOX). Analytical methods employed are shown
in Table 3-3. | |

3.3 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

Confirmation and characterization sampling and analysis conformed to the quality

assurance/quality control (QA/QC) procedures identified in the SAP (DOE, 1994c). The

sampling strategies and miethods as well as the analytical meihods identified in Section 3.2 were
in accordance with the SAP. QC samples (duplicateé and rinsate and trip blanks) were collected
and analyzed as shown in Table 3-2. Data were validated and managed per the Data
Management Plan (Appendix B of the SAP). |

4.0 ARA RESULTS
This section presents the results of the confirmation and characterization sampling and analysis

program. First, data collected to confirm that the hot spots were removed are evaluated with
respect to the ARA objectives (Section 4.1). Characterization data for excavated soils are then

. presented and evaluated agamst Land Disposal Restnctwn lmuts and are also compared to pre-

ARA data to assess the representahveness of this early data (Secﬂon 4.2). QA/QG results are
presented and discussed in the final subsectnon (Secuon 4. 3)
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" Table 3-3

Chemical Analyte Roster

Analytes Analytical Method
VOCs SW-846 8240
SVOCs SW-846 8270
Metals EPA-CLP TAL List
PCB/PEST/HERB SW-846 8080/8150
RCRA Reactivity 9030/9010
Cyanide/Sulfide
Soil pH SW-846 9045

TCLP Metals RCRA 8 only

SW-846 6010/7000

TCLP Organics

SW-846 8240A/8270

TCLP PCB/PEST/HERB

SW-846 8080/8150

TOX Analysis SW-846 9020
Radiological Screening GRRASP Specific
Plutonium-239, 240 GRRASP Specific

Americium-241

GRRASP Specific

Uranium-233, 234, 235, 238

GRRASP Specific

Cross Alpha ard Beta

GRRASP Specific

{
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4.1 ARA PERFORMANCE

Residual radionuclide activities in the soils at the bottom and sides of the hot spot excavations
are significantly less than the maximum activities measured in the pre-ARA samples (Table 4-1).
At SS100493, the percent residual activities (based on the mean residual activity) for americium-
241 and plutonium-239,240 is 0.1 and 0.2%, respectively. This three order of magnitude
reductios in activity has served to significantly reduce the potential health risk to workers and
the public — the central objective of the ARA. The residual activiﬁes of plutonium-239,240
(42.0 pCi/g) and americium-241 (5.7 pCi/ g) at the hot spot location are similar in magnitude to
the upper limit of the activity range for these radionuclides in non-hot spot surface soils at QU1

(46.7 pCi/g and 6.1 pCi/g, respectively). This implies the estimated carcinogenic risk to a

future on-site resident from ingestion of soil and inhalation of dust will approximate 9.8 x 10¢
(refer to Table 2-5 for risk with hot spot removed). The on-site worker estimated carcinogenic

risk will accordingly drop to well below 10%. EPA’s acceptable total carcinogenic risk is 10%.

Uranium isotopes present in hot spots at activities greater than 50 pCi/g were reduced 4 to"500.
times their original levels (Table 4-1). Although uranium isotopes did not pose an unacceptable
public health threat, these reductions in activity levels mitigate the potennal for the spread of

Lranium conAminiiou via iuncfi—the sscondu y ubjective of the ARA.
4.2 EXCAVATED SOIL. CHARACTERIZATION

Samples of the excavated soil were analyzed for a comprehensive list of Aradionuclides, VOCs,
SVOCs, and pesticides/herbicides/PCBs to provide a thorough chemical characterization and to
assess compliance with the Envirocare WAC (refer to Tables 3-2 and 3-3).

As shown in Table 4-1, pre-ARA mean radionuclide. activities at the hot spots are only
comparable to the activities in the excavated soils for SS100193, $SS100293, and' $5100393. In
these cases, it would appear the composmng intervals for the pre -ARA samples are consistent
with the depths of soil removed. At 881 16/17 and 881-1,8/ 19 only pre-ARA. surface scrapes
were collected. The uranium activities m these surface scrape samples are con31dembly higher
than in the composite soil samples collected from the excavated soils indicating the-surficial
Final Complction Report — Hot Spot Removal — Accelerated Response Action e April 1995
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Table 4-1

Pre- and Post-ARA Radionuclide Activities

(@Ci/g)
Radionuclide Pre-ARA Sampies ‘Emnled Soil Samples . ! Post-ARA Coniflrmation Szmples
I N ™S N E S
e TR T
$510019) PLUTONIUM-238 NA NA ' 8.708 5.708 - 5.708 | 29 0.546 - 4.8%
55100193 PLUTONIUM-239/240 0.103 0.074 - 0.13) 0.347 0.347 - 0.347 0.16% 0.097 - 0.4
SSiNI” AMERICIUM-24} 0.0 0.029 -;m 0.078 0.078 - 0.078 0.112 0.032 - 0.162
§5100193 . URANIUM-233/234 01s 6.09 - 429 - . 309.7 309.7 - 9.7 61.52 60.63 - 76.68
$5100193 ) URANIUM-238 7.3 0.176 - 14.6 14.59 1459 - 1459 3.188 787 - 34;7 )
55100193 URANIUM-238 62.69 3y - 12 148.7 148.7 - 148.7 1.5 27.08 - 3874
SSI;I)IDJ GROSS ALPHA NA NA 176 176 - 176 63.68 59 - M8
. 55100193 GROSS BETA NA NA 188 138 - 188 63.08 564 - 43
§5100293 PLUTONIUM-238 NA NA - 8.947 ’ 1.489 - 23.23 | om 0.306 - 2.828
$5100293 PLUTONIUM-239/240 0.454 0.054 . 0878 0.392 0.106 - 0.903 ) 0.083 0.038 - 0.126
;'SS.I@Z” - AMERICIUM 241 0.127 0.037 - 0.192 0.353 0.029 - 0.898 X 0.038 0.006 - 0.052
SS‘;M” . S URANIUM-233234 L. 8.27 . 240 118.1 5L - 1842 52.76 5331 - ”.;.5
s'smm .. GR_ANIUM-HS 2.& 0301 - 613 ‘l.|6 131 - 578 1.58 0.12) - 2.668
$§5100293. ° - URANIUM-238 1.226 [ &g, B l.;l 3.226 0834 - 6.632 1.284 0.946 - 1.581
55100293 : GROSS ALPHA NA NA ' 200.1 24 - 280 .88 . 187 - 132
§5100293 GROSS BETA NA NA 4.5 351 - 81 356 286 - 44
. §5100393 PLUTONIUM-238 NA NA 0.306 0.306 - 0.306 0.512 ‘0482 - O.QI
§5100393 I’LUTONIUMINM 18.7 - 147 - 0 8.1 28.11 - 280 2.2 8.4 - 42
$5100393 +| AMERICIUM-A41 3.ms ’ Ly - 48 .72 a2 - am 6.387 4889 - 7.9i8
§5100393 URANIUM-233/234 1.068 . 0.“ - 14 0.729 0.729 - 0.729 1.1M4 ) 0.908 - 1.51
s§1wm URANIUM-238 0.081 0.056 - 0.107 0.01) 0.013.-- 0.013 0.058 0.009 - 0.1
$5100393 URANIUM-238 0.821 0.7 - 0.892 . 0.1 0.737 - 0.7V 0.959 0818 - 10T
$5100393 GROSS ALPHA NA NA 14 234 - 214 40.7 . M. oss
§5100393 GROSS BETA NA NA 3 3 - N3 .JI.SS 296 - 3.8
$5100493 PLUTONIUM-138 NA NA 4.398 0511 - 813 0.988 0.504 - 1.416

NA = Not Acalyzed




Table 4-1

Pre- and Post-ARA Radionuclide Activities

®Ci'g

Hot Spot

Radionuclide

Pre.ARA Samples

Excavated Soil Samples

Post-ARA Confirmation Samples

$510049 PLUTONIUM-2397240 1mns &7 - 17400 2128 209 - 4468 a0 2346 - 60.68
55100493 AMERICIUM-241 ) 2010 - 4260 3300 344 - 3 sz 4008 - 784
ssiooess URANIUM. 2337234 017 091 - 9.8 220 1393 - 338 239 174 - 299
$5100493 URANIUM. 138 0997 00 - 207 " 0.0m 003 - 0241 0.058 0.016 - 0.109 .
$510049) URANIUM-238 an L2 - s 180 0951 - 3239 2291 114t - 347
ssioom3 GROSS ALPHA Na NA 18 7y - 76 ms 13 - a4
. S5100493 GROSS BETA NA NA s 83 - 386 31.98 %3 -
“sstaam7 PLUTONIUM.-238 NA NA 0.0m 0.0m - 0.0m 0.108 0.002 - 0.3
8811617 PLUTONIUM-2397240 03 03 - 03 027 0227 . 0anm 0.181 0.089 . 028
V'*'m-l_un M URANIUM-2337234 0 0 -0 2211 2211 - 7an aom 1358 - 9.441

CasgEyr o URANIUM-238 0.0 00 - 00 0.517 0817 - 0.817 0.178 0.108 - 0338
FIERS URANIUM-238 1300 100 - 1300 as as - as 3.203 168 - 6217
881-16/17. GROSS ALPHA NA NA ‘ u3 UT - U1 17.88 s - 2050 -
e GROSS BETA NA NA 9.7 9.7 - 91 s 303 - 37200
8811819 PLUTONIUM-238 NA NA 006 0.043 - 0,00 0.017 0.001 - 0.030
811819 PLUTONIUM-2397240 0.2 0.2 - 04 0.149 0.149 - 0.149 0.167 0.03 - 0312
881.18/15 URANIUM.-233234 ) ® - & 3884 3884 . 2884 1.909 1063 - 3.29
ss1.1819 URANIUM.235 12 1 - n 0.091 0.091 - 0.091 0.09 0.012 - 0.266

| ssrasns URANIUM-238 3000 3000 - 3000 29.06 29.06 - 29.06 6418 L9 - 1709

v | ssrasns GROSS ALPIIA NA NA U U4 - U4 19.93 44 - 30200
88118119 GROSS BETA NA NA 63 &3 . 6 s 81 - %0.600

NA = Not Agalyzed
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nature of the radionuclide contamination at these locations. At §S100493, pre-ARA soil sample
radionuclide activities are also considerably higher than the activities of the composite eammes
collected from the 14 drums of excavated soil. This clearly indicates that the pre-ARA samples
(one location to depths of only 10 inches) are not representative of the soils that were excavated
(final areal dimensions of the excavation were 6 ft. x 12 ft.).

Toluene and PCE have been detected in the pre-ARA hot spot samples. Of particular note is
the presence of PCE in all of the characterization samples from SSl"00493. This confirms the
previous results where PCE was only detected in the samples from this hot spot. In both cases
concentrations were low (<200 micrograms per kilogram [ug/kg]). Because 2-bﬁtanone,
methylene chloride, and trichloroethene are only infrequently detected at low concentrations,
often estimated 'below detection limits, there presence in the excavated soils is uncertain.
Although methylene chloride and 2-butanone were not detected in trip or rinsate blanks, they are
~ common laboratory introduced contaminants. |

Most of the SVOCs detected are PAHs or phthalates. The ubiquitous presence of PAHs is
consistent with the pre-ARA data (Table 2-4) and further supports that the origin of the PAHs
is not waste related, but rather is from urban sources. Bis(2-ethylhexyl)phthalate (BEHP), a
plasticizer, was also commonly present in the excava ated soil samples. The Phase I RFI/RI
determined this compound and other phthlates to be laboratory contaminants because of their
frequent appearance in both OU1 and background samples. Any contact of the sample or sample
extract with plastic creates potential for phthalate contamination. However, the RFI/RI surface
and subsurface soil BEHP concentrations were typically less than 500 ug/kg. The relatively high
| (mean concentration, 15,800 pg/kg; maximum concentration, 72,000 ug/kg) and consistent
concentrations of BEHP in samples from SS100493 indicate BEHP is present in the excavated
soil from this location. The BEHP appears to arise from plastic debris in“the soil, which was
observed during excavation of S5100493. |

With respect to the pesuexdes/PCBs PCBs (Aroclopl254) were detected in most of the
characterization samples while the pesticides were mfrequently detected and at Jow
concentrations (less than 100 ug/kg and typically. less than 10 ug/kg). -The PCB results are
consistent with the pre-ARA data (Table 2-4). The Phase I RFI/RI determmed.PCBs are

Ve .
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contaminants of OU1 soil. Similar to BEHP, these data suggest PCB may be a component of
the wastes released to the soils at the hot spots. However, the concentrations are low ana below
the Toxic Substance Control Act (TSCA) spill cleanup policy of 25,000 ug/kg in a restricted
area (such as OUl). The concentrations are even bélow the more stringent levels of 10,000
pg/kg (subsurface soils beneath 10 mches) and 1,000 ug/kg (surface soils) for unrestricted areas,

e.g., parks, schools, etc.

The Envirocare WAC includes RCRA Land Disposal Restrictions (LDR) for FOO1 through F005
listed wastes (spent halogenated solvent wastes), the appropriate listing for the excavated soils.
As can be seen from Table 4-2, none of the VOC concentrations exceeded the LDR limits.
RCRA TCLP tests were also conducted on the samples and the extracts analyzed for a
compreﬁensive list of organics and metals. The extracts did not contain detectable
concentrations of the OTganics; hdwever, they did contain low levels of barium and mercury
(Table 4-3). Envirocare has determined the excavated soils meet their WAC based on these data
and the analytical data generated by Envirocare from the waste acceptance sample..

4.3 . A/QC RESULTS

All data Were \mdatcd m wccordance with the SAP. With the exception of the data shown in
Table 4-4, results were deemed .valid or acceptable. The rare occurrence of rejected data
indicates laboratory procedure was largely in keeping with the QA/QC requirements of the SAP.
The concentration of bis(2-chloroisopropyl)ether in the excavated soils can not ‘be determined
because all the data that exist have been rejected. However, this compound is not expected to
' be present. It is also noted that the data shown in Table 4-4 were all nondetections.

Trip and rinsate blanks, as well as duplicate samples, were collected to ‘assess accuracy and
precision of the field data. The blanks did not contain detgciable concentrations of any analyte
except sample SSO0383EG, a trip blank, which contained 1 pg/kg of chloroform. This
concentration is estimated below the detection limit of: ‘5 ug/kg and, therefore, may not be a
meaningful result. Regardless, ‘the ana]yte was not detecged in the field samples. 'Phe trip and
rinsate blank results indicate that sample contaméi‘ ,contammauon (trip blank) Or Cross

contamination during sampling are not issues with respect to the data accuracy. Tables 4- S and

e
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Table 4-2

Organic Compound Concentrations in Excavated Soils*

J = Estimsted value less than detection timit.

E = Concentration exceeds Instrument ealibrstion range. -

ND = Noo-Detect
NS = No Standard

(ug/kg)
$5100193 $S100293 §511039) $510049 8811617 88118119 LDR REGULATORY LIMIT
. FOO1-F00S Listed Westes
ANALYTE pioe | mance p/o* | RANGE poe | rance | oor | mance po* | Rance po* | RANGE T '
VOLATILES ‘
2-BUTANONE on ND 13 ND - 123 o | w o ND - ND o ND " 1 36,000
METIHYLENE CHLORIDE ' " 3 n 23-31 on ND m ND -6 " 0 " 33 %,000
TETRACHLOROETHENE " 11 1 ND-1J on ND o 1676 o ND o ND 6,000 -
TOLUENE o ot ND 1 ND-3J ot ND n ND-6 ot ND on ND 10,000
TRICHLOROETHENE on D o ND - ND on ND 1 ND-23 o ND ot ND 6,000 5
1,2-BENZENEDICARBOXYLIC ACID 58 100 - 2700 4 NS
1-HEXANOL, 2ETHYL- ”n 1900 J NS
1.CYCLOPENTA(eDBIENANTIIRENE " 103 NS
| AcENARpTHENE r o o | ND o ND - ND on ND e ND - 1504 on ND o ND NS “
ANTHRACENE ot ND o ND - ND o |~ n ND - 1603 o ND o ND NS I
BENZO(SANTHRACENE " ) 1 ND - 63 | 1004 3 ND-310J " n) " o NS
BENZOWPYRENE " 8 1n ND - 613 " 103 s ND - 100 " n3 " &4 NS
BENZO(FLUORANTHENE " 103 n ND -813 " 190) s ND - 670 " Ly " uzl NS
BENZOGh)PERYLENE in 563 13 ND -463 o/t ND 0/4 ND - ND [ ]} ND (4] 4t NS
BENZO(k)FLUORANTHENE 4] “’: J 03 ND - ND 11 553 ‘ 0/4 ND - ND on ND mn LLD) NS
BENZOIC ACID ' o ND on ND - ND ot ND m ND - 290 4 on ND " 03 NS
BIS-ETHYLIEXYLIPHTHALATE o ND n ND -6 o ND o 2105-200E | 11 93 n 30 NS
CHRYSENE . 11 973 3 ND-69J) i 137 s ND - 350 n "y mn L2 ] NS ..
DI-0-BUTYL PHTHALATE ot ND on ND - ND o ND 3 ND- 190 on ND o ND Ns
* Ouly detected compounds are listed.
** DIO = Number of detections per number of obser



St i S

Table 4-2

Organic Comj»ound Concentrations in Excavated Soils®

(ug/kg) )
$5100193 $5100293 §S5100393 85100493 881-16/17 831-18/19 . LDR REGULATORY LIMIT
) FO01-FOOS Listed Wastes
ANALYTE : D/O* RANGE D/O* RANGE DI RANGE pro* RANGE DIO* RANGE D/O* RANGE I :
D1-n-OCTYL PIHTHALATE o ND 0/3 ND - ND on ND 6/!' ND - 2000 n o4) [ ] ND NS
DIBENZOFURAN o/l ND 0/3 ND - ND on ™ . ND 178 ND - 823 -on ND on ND NS
n.uommuém: " 103 13 ND - 1903 m | e s ND - 6% o ND " 160J NS “
FLUORENE s on ND o ND - ND o ND 8 ND-120) on ND on ND NS : "
INDENO(1,2,3-cd)PYRENE m 61) 13- ND -52) m 8 0/4 ND - ND on ND imn a3 NS : “
NAPHTHALENE i on ND o3 ND -ND on ND [T ND-56J o1 ND o1 - | nNp NS I |
PHENANTHRENE N 173 m ND . 160§ " 1903 7] ND - 740 " 160 1 98J NS
PYRENE - n 1907 - 0 ND - 140 ) " 230) s ND - 1700 n 2301 n 1303 NS
PHENOL, 2,6-bis(1,1-dimethylet " 240 NS
PHOSPHORIC AC:&.;mum,qmn ' n 11000 3 NS
\ A = A -
WWE N " ot | ND o3 ND - ND o1 ND 1 ND - 50 -on ND ot ND NS
‘AROCLOR-1254 . - 1 250 w3 ND - 140 m o s ND - 290 " 110 n a“ - NS
DIELDRIN . A on ND 03 ND - ND on ! ND s ND - 4.3 []] ND o/t ND NS
ENDOSULFAN 1 o1 ND on ND - ND o ND s ND - 6.6 ot ND on ND NS
ENDOSULFAN 11 on ND on ND . ND on ND ” ND - 18 ot ub on ND NS
ENDRIN ALDEHYDI':. o/t ND 03 . ND - ND ‘ on ND 178 ND-T2 on ND on ND NS
HEPTACHLOR on ND o3 ND - ND on ND n ND - 3.6 o ND on ND NS
gamms-BHC (LINDANE) in 1.7 ol ND . ND ot | ND L4 ] ND - 9.4 (Y] ND m 32 NS

PR

¢ Only detected compounds are listed.

** D/O = Number of detections per ber of observatl
J = Estimated value less than detection limit.

E = Coocentration exceeds Instrument calibration range,
ND = Non-Detect

NS = No Standard




Table 4-3

TCLP Characterization Results for Excavated Soils*

(ug/h
$5100193 $5100293 $S100393 $5100493 831-16/17 831-18/19
ANALYTE D/O** RANGE D/O°° RANGE DIO** : RANGE DIO** RANGE DIQ** RANGE DIO*e RANGE LOR REGULATORY LIMIT
L F001-FO05 listed wastes
METALS | v
BARIUM n 956 33 409 B -81S n I 1030 813 S02 B - 1110 m 8B m 553 B NS
] I .
MERClﬁ@Y on ND 03 ND - ND 0/1 { ND s ND-12B on ND ot ND NS
§,
pjs
o "“‘
Ea

o E

* Dats {or detected analytes only

¢* D/O = Number of detections per number of obseryations,

B = Value < method detection limit and > instriament detecticn limit,

ND = Non-Detect




Table 4-4

- Summary of Rejected Data

Hot Spot Type Analyte Number Rejected Number Anatyzed Percent Rejected
5100193 REAL | BISQ-CHLOROISOPROPYLIETHER ! 1 100
55100293 REAL | BISQ2-CHLOROISOPROPYL)ETHER 3 3 100
$5100393 REAL | BIS(2-CHLOROISOPROPYLIETHER 1 1 100
' $5100393 REAL | MERCURY 1 1 100
$510049) REAL | ACETONE 3 ') 3
R $5100493 REAL | 2BUTANONE, rcL 2 s 2
55100493 REAL | BENZOMPYRENE 3 s s
$5100493 REAL | BENZO®MIFLUGRANTHENE 2 s 28
55100493 REAL | BENZOG@MIPERYLENE 4 s 0
$5100493 REAL | BENZOMFLUORANTHENE .« s 50
. 55100493 REAL | BISQ-CILLORO:SOPROPYLIETHER s ) 100
) “ I ‘ss100e9 REAL | DIBENZO(a,h)ANTHRACENE 4 s )
55100493 REAL | INDENO(1,2,3cc)PYRENE 4 s 100
55100493 REAL | MERCURY 2 s 100
55100493 ‘8 2-BUTANONE 1 1 0
881-18/19 REAL | BIS(2-CIHLOROISOPROPYL)ETHER 1 1 100

& \"‘b

Notes: .
Type - Real = Fleld Sample; TB = Trip Blank




Table 4-5

Sampling Precision Summary for Organic Compounds Detected in Paired Duplicate Samples
(vg/kg)

L

Result for
Organic Compound Duplicate
§5100293 SS00371EG SS00381EG 29-SEP-94 METHYLENE CHLORIDE 2 s U
§510029) SS003TIEG SS00381EG 29SEP-94 TOLUENE ] t 3
" 55100293 SS003NEG SS0038IEG 19-SEP-94 BENZO®)FLUORANTHENE 50 M0 U
§5100293 §S00371EG SS00381EG 29-SEP-M BISQ-ETHYLIIEXYLIPHTHALATE 76 M0 U
: o 55100293 SS00)TIEG SS00381EG 29-SEP-94 CHRYSENE MU
§5100293 SS003TIEG SS00381EG 29-SEP-94 FLUORANTIIENE M0 U
$§100293 SS00INEG SSO03BIEG 19-SEP-S4 PHENANTHRENE M v
55100293 SS003TIEG SS00381EG 29-SEP-94 PYRENE M0 U
.13 o $5100293 SSO00ITIEG $S00381EG 29-SEP-94 AROCLOR-1284 140 58

Notes:
Type: REAL = Fleld Sampie; DUP o Field Duplicste

Dats Qualifiers: U = Analyzed, pot detected; J = Estimated volue below detection limit .
Validstion Qualifiers: JA = Estimated, acceptable; J = Estimnted quantity; V = Valid; A = dsta scceptable with qualifications




4-6 show the data from the field samples and associated duplicates for organics and
radionuclides, respectively. As for the organic data, with the exception of Aroclor—l254, results
are at or below the detection limit which does not allow for a meaningful comparison. The
relative percent difference (RPD) for the Aroclor-1254 data \is 87%. This exceeds the quality
assurance precision objective of 30% established in the SAP (DOE, 1994c) for all analytical
parameters except plutonium/americium (200% for these radionuclides). This RPD result
indicates the relatively high heterogeneity of this chemical in the soil. Similar results are noted
also for uranium (Table 4-6). '

4.4 COMPLIANCE WITH ARARs

The ARA has met the performance objective of achieving compliance with applicable or relevant
and appropriate Federal and State requirements (ARARs). As there are no chemical—speciﬁc
ARARs for the organic and radionuclide contaminants in soils, or location-specific ARARs,
compliance with these ARARs was not an issue. However, all federal action-specific ARARs
for this ARA were met including: RCRA standards for generators of hazardous waste and for
‘interim status container storage (42 U.S.C. Section 6901 et seq., and 40 CFR Parts 262 and
265); OSHA standards for worker protection during hazardous waste site remediations (29
U.5.C. Section 651 et seq, ard 29 CFR Pur: 1910); Atomic Energy Act (AEA) standards for
protecting workers in the handling of radioactive material and standards for storage of
radioactive material (42 U.S.C. Sectlon 2201 and 10 CFR Parts 820 and 830, and all applicable
DOE Orders pursuant to the AEA). State action-specific ARARSs for the ARA are the Colorado
Hazardous Waste Act (CHWA) standards for hazardous waste generators and for interim status |
container storage (CRS Section 25-15-101 to 25-15-313 and 6 CCR Section 1007-3 Parts 262
and 265). The CHWA regulations directly applicable to this ARA are identical to the federal
RCRA standards, and, therefore, were also met. ‘
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Table 4-6

Sampling Precision Summary for Radionuclide Activities in Paired Duplicate Samples

1ot Spot Sample Duplicste Sample Date Radionuctide I Actlvity Sample I Activity bupllcde l Relative Percent Difference® I|
$5100293 SS0037TIEG SS00ISIEG 29-SEP-94 PLUTONIUM. 238 pitex} +- 381 1.99 +1- M3 168.44
55100293 SS00371EG SS00381EG 29-SEP-94 PLUTONIUM-239/240 903 41 241 ASS 41 0854 141.40
$5100293 SS0037IEG SS0038IEG 29-SEP-M AMERICIUM-241 S99 +/- 125 08509 +/- 019 16817
$S100293 SS00371EG SS00381EG 29-SEP-94 URANIUM.233,-234 154.2454 +/- 6.8465 299858 +/- 109113
$5100293 SS0071EG SSO003SLtEG 29-SEP-94 URANIUM 238 8388 +/- 0.3274 11,7621 +/- 0.5753
S§S100293 SS00373EG SS00381EG 29-SEP-94 URANII'M-238 2UU + 0.1757 12.1643 +/- 0.592%
$5100493 SS500383EG SS003STEG 30-SEP-94 PLUTONIUM-238 8601 4/ .84 1408 41~ .29 .
5100493 SSO0ISIEG SSO0ISTEG 30-SEP-54 PLUTO}-1UM-139/240 3894+ 601 .64 +/- 104 .16 -
SS100493 SS00)SIEG SS00ISTEG JO-SEP-S4 AMERIUIUM-241 4.96 +/- 498 8138 +/- 807 43.49
_-§5100493 SS003SIEG SS003STEG J0-SEP-94 URANIUM-233,-2M4 29958 +/- 02668 74825 +/- 03796
$5100493 SS003SIEG SS00)STEG 30-SEP-94 URANILM-238 01089 4. 00421 02394 4/ 0.046
$5100493 SS0038IEG SS003STEG 30-SEP-94 URANILM-238 34273+ 02926 31228 4/ 04983 931 .
83118119 SSO0IAEG SSO0366EG 03-OCT-94 PLUTONIUM-238 01986 +/- 0183 003126 +/- .00989 148,31
83118119 SS003G4EG SS00366EG 03-0CT-94 PLUTONIUM-239/240 318 41 0802 AT 41 0827
8811819 SS0034EG SS00366EG 03-OCT-94 AMERIC IUM-241 0838 41 028 06676 +/- 018
881-1819 SS00364EG SS00366EG 03-0CT-94 URANIUM-23),-234 2189 +/- 0278 13746 41 02147
W 881-18/19 | SSO0MGAEG SS00366EG 03-OCT-94 URANIUM.238 00766 +/- 0.0471 00203 +/- 0.0297
A iy SS00MAEG SS00366EG 03-OCT-94 URANILY-238 60135  +/. 0.587 3291 4/ 03%

-5

Lo

'Relstive Percent Difference - Shaded where value exceeds QC criteria (200% (ur Americiom-241, Plutonium-238, Plutonium -139/240; 30% for other radionunclides).




DOE (U.S. Department of Energy). 1994b. Final Phase ITI RFI/RI Report: 881 Hillside Area
(Operable Unit No. 1). Department of Energy, Rocky Flats Plant, Golden, Colorado,
June 1994. '

DOE (U.S. Department of Energy). 1994c. Final OUI Sampling and Analysis Plan, Hot Spor
Removal. Department of Energy, Rocky Flats Environmental Technology Site, Golden,
Colorado, September 1994.
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APPENDIX A
EVALUATION OF RADIOLOGICAL SURVEY INSTRUMENT PERFORMANCE

As discussed in Section 2, the hot spots were identified and located using an HPGe survey
instrument and a FIDLER. These devices were also used to guide the excavation of the hot
spots. This appendix discusses the apparent performance of these instruments based on a
comparison of the laboratory measured data and the field survey data.

As can be seen from Table 2-2, which shows pre-ARA laboratory and HPGe activity data, the
HPGe measured activities are generally within a factor of 5 of the laboratory measured activities
of the 0- to 0.25-inch surface scrape samples. However, notable exceptions are for americium-
241 at SS100493, and for uranium-238 at 881-16/17 and 881-18/ 19, where laboratory measured
activities were considerably higher. This would appear to indicate the apparent correlation of
the low activity HPGe and laboratory results is weak. Pre- and post-ARA HPGe data are shown
in Table A-1. As can be seen from this table, with the exception of americium-241 at
SS100493, and uranium-238 at 881-16/17 and 881-18/19, there is very little difference in the
HPGe measurerrlents before and after the hot spots were removed. Because the differences are
both positive and negative, it would appear the instrument is rleither accurate nor precise enough
to mcasuic e aGiivitios S these racio.auclices a levdds kess dhan 59 pCi/g (as measured in the
laboratory [refer to Table 4-1; pre- and post-ARA samples]). This -lack of accuracy and
precision in the HPGe data indicdtes this instrument is appropriate only for discerning

radionuclide contamination at activity levels orders of magnitude greater than background.

The FIDLER was used in the field to assess when radionuclide contaminated soils had been
removed at each hot spot location. Measurements taken in the excavations were compared to
the mean plus two standard deviations of local background measurements. When the excavation
measurements were near or below "background, " radionuclide-contaminated soil was considered
removed. However, the residual activities of uranium-233,234 at S5100193 and S5100293 and
uranium-238 at SS100193 are on the order of 50 pCl/g (refer to Table 4-1 [post-ARA

confirmation samples]) whxch are sxgmﬂcantly above background (appronmately 3 pCi/g for
total uranium). The residual acuvmes of amencmm-Zﬁl and plutonium-239,240 (5 7 pCi/g and
42.0 pCi/g, respectively) at $S100493 are also over two orders of magnitude above background
Final Completion Repont. — Hot Spot Removal — Accelerated Response Action i April 1995
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Pre- and Post-ARA HPGe Survey Results

Table A-1

(pCi/g)
Americium-241 Uranium-235 Uranium-238

Dominant = ' ARA"| Post- | Pre-ARA'| Post Pre-ARA’ |  Post

Hot Spot Radionuclide - ost- ost- - ost-
ot Spo ionucli . o

SS100193 | Uranium-233,234 0 0 0.83 0.41 '9.74 7.42

. and 238 . '
S$S100293 { Uranium-233,234 0.24 0 0.44 0.31 2.99 2.83
SS100393 Plutonium/ 2.19 2.41 0.04 0.18 1.27 0

: Amenicium

SS100493 Plutonium/ 47.6 4.22 0.10 0.15 1.72 3.11

Americium .
881-16/17 Uranium-238 0 4 0 0.26 0.22 12.6 3.84
881-18/19 Uranium-238 0 0 0.20 0.20 19.4 5.50

* Survey data f&r S5100193, S5100293, SS100393, and SS100493 were collected using a truck-mounted HPGe
spectrometer on 7/21/94. Survey data for 881-16/17 and 881-18/19 were collected using a tripod-mounted
HPGe spectrometer on 8/16/94 and 7/26/94, respectively.

** Survey data collected using a tripod-mounted HPGe
9/30/94 (881-16/17), and 10/11/94 (SS100193, SS100293, and SS100393).

NA = Not Analyzed
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(Table 4-1). Considering the low FIDLER readings in the excavations relative to the
background FIDLER readings (Table 3-1), this would indicate that the FIDLER is insensitive

to these radionuclide activities even though they are orders of magnitude above background.

Although the FIDLER and HPGe may have limited utility in measuring plutonium, americium,
or uranium at activity levels less than 50 pCi/g, they did serve as useful tools' to locate
significant radionuclide contzmﬁnation in soils and guide effective removal of the highly
. contaminated soils. However, because the HDL.ER-is a much more simple instrument to use

in the field, it appears to be the instrument of choice for future surveys at other RFETS:

locations.
&
N *
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Hot Spot Removal Site: Decon and Step-Ott Pads







Contirmation Grid of 881-16/17
SS100293 in Background
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KEY TO CODES AND QUALIFIERS

TYPE CODFS

REAL - PRIMARY FIELD SAMPLE: RNS - RINSATE BLANK; TB - TRIP BLANK; DUP - FIEL.D DUPLICATE

LLAB QUALIFIERS

. OUTSIDE CONTRACT REQUIRED QC LIMITS - ORGANIC

DUP ANALYSIS OUTSIDE CONTROL LIMITS - INORGANIC

MSA (STD ADDITIONS) CORRELATION COEFFICIENT < 0.995 - INORGANIC

TIC SUSPECTED ALDOL-CONDENSATION PRODUCT - ORGANIC

ANALYTE FOUND IN BLANK AND SAMPLE - ORGANIC

< METHOD DETECTION LIMIT; > = INSTRUMENT DETECTION LIMIT - INORGAMIC
PESTICIDE ID CONFIRMED BY GC/MS - ORGANIC

COMPOUNDS IDENTIFIED USING SECONDARY DIL FACTOR - ORGANIC
CONCENTRATION EXCEEDS CALIBRATION RANGE OF INSTRUMENT - ORGANIC
ESTIMATED - INTERFERENCE - INORGANIC

ESTIMATED, COMPOUND OFF-SCALE IN BOTH COLUMNS - ORGANIC .
NATIVE ANALYTE > 4X SPIKE ADDED - INORGANIC -
INTERFERENCE

ESTIMATED VALUE < SAMPLE'S DETECTION LIMIT

RESULT IS BETWEEN THE IDL AND THE MDL (CRDL) .
DUPLICATION INJECTION PRECISION NOT MET - INORGANIC
_SPIKED RECOVERY NOT WITHIN CONTROL LIMITS - INORGANIC

< DETERMINED BY MSA
" COMPOUND FOUND IN TCLP EXTRACT BLANK AND SAMPLE

ANALYZED, BUT NOT DETECTED

POST-DIGESTION SPIKE OUTSIDE OF CONTROL LIMITS - INORGANIC

LAB SOFTWARE FLAG, ENTERED MANUALLY - ORGANIC

RESULT BY CALCULATION - GRRASP

INDISTINGUISH ISOMER IN TIC - ORGANIC

QUESTIONABLE 1D, MATRIX INTERFERENCE OF COLUMNS - ORGANIC

NS XXECADMZIXR " " QTmmONDD >4

H .
VALIDATION QUALIFIERS

mean.s THE RECORD WAS NOT VALIDATED
" DATA 1S ACCEPTABLE; WITH QUALIFICATIONS
INDICATES COMPOUND WAS FOUND IN BLANK AND SAMPLE
ASSWIATED VALUE EXCEEDS CALIBRATION RANGE - DILUTE/REANALYZE
ASSOCIATED VALUE IS ESTIMATED QUANTITY
- ESTIMATED, ACCEPTABLE
DATA IS REJECTED *
ANALYZED, NOT DETECTED AT OR ABOVE METHOD DETECTION LIMIT
DATA IS VALID
DATA IS VALID; ACCEPTABLE WITH QUALIFICATIONS
ANALYTICAL RESULTS IN VALIDATION PROCESS
VALIDATION WAS NOT REQUESTED OR PERFORMED
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TCLP VOLATILES

(ug/l)

LOCATION SAMPLE TYPE SAMPLE 1.2.DICHLORO- CHLORO- TETRACHLORO- CARBON CHLOROFORM BENZENE VINYL LI-DICYHLORO- 2-BUTANONE 'l’llCln.plO-

DATE ETHANE BENZENE ETHENE TETRACHLORIDE . CHLORIDE ETHENE _ ETMENE
8st-16/17 SS00319EG REAL BSEPM . ] 0 UV 0 UV 0 LV 0 uv 0 UV 0 uv 10 UV 0 UV 100 UV 0 UV
88118119 SSO0IB0EG REAL 29-SEP-94 0 UV 0 UV % uv 0 UV 0 uv 0 UV 10 U S UV 10 U v 0 UV
5100193 SSO0SIEG REAL 30-SEP-94 0 UV 0 UV 0 UV 0 UV 0 UV 0 UV 10" UV 0 UV 10 UV 0 UV
$S10029) SS003EG REAL 29-SEP-4 0 uUv 0 uUv 6 uv 0 Vv 8 UV 0 uUv 100 vv 0 UvUv 00 Uv 0 Uv
55100293 SSOTIEG REAL 29-SEP-94 0 UV 0 uv 0 UV 0 uv 0 UV 0 UV 100 UV 0 UV [LIK] 0 UV
$5100293 SSO03BIEG pup 29-SEP-94 Q UV 0 UV 0 UV, 0w uv 0 uUv 0 UV 10 UV 0 UV 0 UV 0 UV
55100293 SS00IT2EG REAL 30-SEP-94 o uv 0 Uv 0 uv 0 UV 0 UV o UV 100 UV 0 UV 100 UV 0 UV
$5100393 SS00374EG REAL 30-SEP.M4 o UV 0 UV 0 UV 0 UV 0 UV o UV 0 UV 0 UV 10 UV 0 UV
$S100493 * $S00)73EG REAL .SEP-M4 0 UV 0 UV 0 uvVv 0 uv 0 UV 0 UV 10 UV 0 UV 0 UV 0 UV
55100493 $S0076EG REAL 8.SEP-94 0 uv 0 UV 0 UV o UV 0 UV 0 uv 100 UV 0 UV 10 U v 0- UV
S5100493 SSO03T7EG REAL 28.SEP.94 0 UV 0 UV 0 UV 0 UV 0 UV 0 UV 0 UV 0 UV 100 U R 0 uv
ssiooe93 ;| ssoosreeG REAL 28-SEP-94 0 UV 0 UV 0 UV 0 UV 0 UV 0 UV 10 UV 0 UV 10 UV 0 UV
SS100493 - SSO0IMEG REAL 28.SEP-94 0 UV 0 UV 0 UV 0 UV 0 UV 0 UV 100 UV 0 UV 0 U v 0 uv
$510049) S500385EG REAL 28-SEP-94 0 UV 0 UV 0 vV 0 UV 0 UV 0 uv 10 v 0 UV o uv 0 UV
$510049) SSO0I86EG REAL 28.SEP-94 0 UV 0 UV 0 UV 0 UV 0 uv 0 UV 100 UV 0 UV 10 U R 0 UV
55100493 SS00J87EG REAL 29-SEP.94 0 UV 0 uv 0 UV 0 UV 0 UV 0 UV 00 UV 0 UV 10 UV 0 UV




. VOLATILE ORGANICS
(ug/hp)

LOCATION SAMPLE TYPE SAMPLE LLILTRI 11.2.2. L1L2TRI [KEN 1.1:D1- 1.2.08- 1.2.01- 1BUTA- 2.CHLORO- 2-HEXA- -METHYL ACETONE BENZENE BROMO-

DATE CHLOROD- TETRA. CHLORO- CHLORO- CHLORO- CHLORO- CHLORO- NONE ETHYL | NONE -2. DICHLORO-

ETHANE CHLORO- ETHANE ETHANE ETHENE ETHANE PROPANE VINYL PENTANONE . METHANE .
. ETHANE ETHER .
8811617 $S00Y19EG REAL 29-SEP.54 5 uv S uv s uy s uyv 5 uv $ Uy 5 uvv 1M vyv n uvyv LTI M UV 110 U A 5 uv 5 uUv
881-18/19 SSO0IS0EG REAL 29.SEP-94 s v S UA $ uUvw S -uyvy 53 uv 3 Uy $ uv m JaA vy 33 U A 53 U)A 10 U JA S uv s Uy
$5100193 SSO0IIEG REAL JO-SEP-04 s uwv LI VA 4 s uUv 5 Uy s v 5 vy $ Vv Hn v v Houv 3 uv 3 uv 110 U JA 5 uUv $ uv
55100293 SSO03T0EG REAL 19-SEP-94 s uUv S uUv s Uy S Uy 5 vy 5 uUv s Uy 1M u v n uv 3 uv N uyv Ho U JA S uv 5 uUv
$S100293 SS003TIEG REAL 29-SEP-94 5 uUv 35 uUv 3 Uy 5 uwv 3 uv S uUv S uv 110 U Vv H uy M4 uv “4 uUv 110 U A 5 uUv $ uUv
55100293 SS00MIEG bue 29-SEP- 5 U IJA $ UIA $ UIA S UIJA S UA $ U A 5 UIA 10 UIA n U 33 VA 3 U A Ho U 1A 5 U S U
$5100293 SSO00IN2EG REAL J0-SEP-4 s uUv $ uv s uv 3 uv 5 uUv s uv S uv 12 1A i uyv 3 vy 33 uv 10 U JA 5 vy 5 Uy
$5100393 SSO0374EG REAL 3O-SEP-4 5 uUwv S uv s v s v s Uv 5 uUv $ uv 1o v v H uv M UV “ UV He U JA 3 v $ uv
$S100493 $S00373EG ‘REAL 11.5EP-94 6 UV 6 uv 6 UV 6 LUV ¢ uUv 6 UV 6 uUv 10 U v n vy % UV % uv 110 U R 6 uUv 6 uUv
$5300493 SS00Y76EG REAL 28-SEP-94 6 U JA 6 U A 6 U A 6 uUv 6 Uv § UV 6 U A I uv " uyv 6 U A % U A 1o v 8§ U IJA 6 U I
SS10049) SSOINEG REAL 18-SEP-M S Ua S U A 35 U 5 UJA 'VS U A 5 UA $ U A 1o v o via M U JA M U A 110 U 1A S UIJA S UM
. ) A

$5100493 SSO0378EG REAL 28-SEP-4 s uUv. s uUv s U 5 uUv $ uUv s uUv S uv Hm v v i uy “ Uy M4 U 1o v R s uv s uv
$5100493 SSO0384EG REAL 23-SEP-%4 & UV 6 UV 6 UV 6 UV 6 UV 6 UV 6 uv 1m vv n uvy % uUv % Vv e U JA 6 uUv 6 UV
55100493 SSO038SEG " REAL 28.SEP-M 6 U IJA 6 U JA 6 U A 6 UV 6 uvv 6 uUv 6 U JA " v v i vy 3T U A 5T U A 10 UR & U IJA 6 UJA
$5100493 SSO0I8EG REAL 28.SEP-4 s uUv 3 uv 5 uUv s Uy s uv 5 uUv 5 u 1 v v "n vy 5 uUv 35 Uv 1Ho U jA 35 uv s uUv
$S100493 SS00387EG REAL 29-SEP-4 s vv 5 Uy s vy 3 vy s uUv s uUv . 5 uv i v " uyv s v 35 vy 10 U JA S uv s uv

LOCATION SAMPLE- TYPE SAMPLE BROMO- BROMO- CARBON CHLORO- CHLORO- DIBROMO- METHYLENE STYRENE TETRA- TOLUENE
- DATE FORM METHANE DISULFIDE TETRA- BENZENE ETHANE FORM METHAN CHLORO- BENZENE CHLORIDE CHLORO-

CHLORIDE METHANE ETHENE .
80-t6/17 SS00379EG REAL 29-SEP.94 s uUv ouv 5 UV s uUv s uv W ouv s uUv wouv s uv s uUv 4 1A S uv s uv s uv
8811819 SSO0INEG REAL 29-SEP.4 S uUv it uv S UV S uv S U A i ouv S UV i uv s UV S UJA 3 1A S UJA S U JA S U A
$S100193 SS00IVEG REAL 30-SEP-M4 S UV "N uv s uv s uv s uUv 1 uv s uv uv s uv S uv ‘fy A s uv 2 1A s UV
88100293 S$S00ITEG REAL 20-SEP-M s uv 1w uv s uv s uv F) nw ouv S uv n uvv s vv S uUv 3 1A s uv s uUv s vv
$$100293 SS00371EG REAL 29-SEP-94 s uv "nouv s uUv s uv s uUv "n uv S uUv n ouv s uUv S uv 2 1A S uUv s UV s VvV
$510029) $S00331EG bup 29-SEP-94 S UIA TED S U S U A S U A [THCED S U JA it U JA S UIJA S U S U IA S U A $ U A 1 1A
$S100293 SS00372EG REAL 30-SEP-94 s UV nwouv s uv s uv s uUv n uv S uv, vy s uv S uv 1 1A s uv 1 1A 3 1A
$5100193° 3S0NMEG . | REAL 30-SEP-94 s uv [D] s u s uvv s uv " ouv S UV n v S UV S uv S uv s uUv s uUv s uv
$S10049) ... SS00)I5EG™ REAL 11.SEP-94 6 UV W vy 6 UV 6 uv 6 uv n uv 6 U I uv 6 UV 6 UV 3 1A s UV %V ¢ uUv
$5100493 SSO0376EG REAL 28-SEP-94 6 UIJA " uv 6 U 6 UIJA 6 UJaA " ouv 6 UV 1n uv 6 U A 6§ U IJA [ v 6 UIA 19 A D JA
ssio93 [ SS003TTEG 28.SEP-94 S UIA "oua s U A S U S, U A 1 U A S UM TR S UIA S U 2 U A S UJA ¥ A “ 1A
$5100493 $S00378EG 28-SEP-94 s uUv " ouv s uv S uUv S uv n uv s uv n uv s uv S uUv 16 U JA s U 6 Vv ¢ v
$510049) SSOD3MEG 28-SEP-94 6 UV n uv 6 uUv 6 UV 6 UV iUV 6 UV n ouv 6 UV 6 UV & UIJA 6 U u v ¢ UV .
$5100493 SS00383EG REAL 28-SEP-M 6 UiA n uv 6 UV 6 U A 6 U JA H UV 6 UV 1 uv 6 UJAa 6 U JA 6 U IJA 6 UJA 6 JA I JA
SS100493 SS00336EG REAL 28-SEP-4 s uv UV s uv S UV s uv n uv s uv n uvv S uUv S UV S U S uUv 3 v 1A -
$5100493 SSO00387EG REAL 29-SEP-M S uv n uv s Uy S uv 5 uv 1 uv S uv n uv s UV S uUv 20 U A s uUv ®» v S uUv

TRICHLORO- VINYL trams.1.2- trans-1,3

ETHENE ACETATE CHLORIDE DICHLORO- -DICHLORO-

Iy PROPENE ETHENE PROPENE ,

sstet? : SSO0IIEG REAL 29-SEP-M 5 uv S UV “ UV n uv S UV s uUv S UV .
[TIRTTT) SS003%0EG REAL 29-SEP-M S UIA 5 uvv $H UV I uv s uv s uUv s uv
$5100193 SSO0ISVEG REAL 30-SEP-M s v s uv $H UV W uv s uv s uUv s uvv
$$100293 . SSOU3TEG REAL 29-SEP-M s uv s uv S UV " uv s UV S uv S UV :
58100293 : . [ $S0037IEG REAL 29-SEP-M S uv S Vv “ UV " ouv s uUv S uv S UV
$5100293 SSO038IEG DUP 29-SEP-9¢ S UJA S UJA 53 U A " uIA S U S Ul S U
$5100293 SS003T2EG REAL 30-SEP-94 S uUv s uv 8 UV n uv s UV s Uv S UV !
$5100393 SS003MEG REAL 30-SEP-9¢ S uUv s uv 4 U W ouv S uv S uUv s uv
$$10049) SS00ITSEG REAL 271-SEP-94 6 UV 2 A % UV 1 uv 6 U 6 UV 6 UV
$S100493 SSO0YT6EG REAL 28-SEP-9¢ 6 U A 6 U A % U A n uv 6 U A 6 uUv 6 U
$5100493 SSO03TIEG REAL 28-SEP-M S UIA S UIJA 4 U A 1" U IA S Vi S U A S U A
SS100493 SS00)78EG REAL 8-SEP-4 s Uv s uUv “ UV UV s uv S uv s uUv )
SS100493 SSO0334EG REAL 28-SEP-4 6 UV 6 UV % UV n uv ¢ UV 6 UV 6 UV
$510049) $SO038SEC REAL 28-SEP-94 6 U 6 U A ST U A I uyv 6 U A 6 Uv 6 U JA
SS100493 SS00386EG REAL 28-SEP-M4 s. uUv s uv S UV n uv s uv S uv s uv
$510049) SSU0IATEG REAL 29-SEP-4 S Uy S uv K] n vv s UV S uv s




TCLP SEMIVOLATILES

(ug/h)

LOCATION SAMPLE TYPE SAMPLE 1.4.01 24.5-TRL 24,6TRI- 2.4.D1. 2METHYL- . | HEXA. HEXA. HEXA- NITRO- PENTA- PYRIDINE mip

DATE CHLORO- CHLORO- CHLORO. NITRO- PHENOL CHLORO- CHLORO- CHLORD- BENZENE CHLORO- CRESOUL

BENZENE ‘PHENOL PHENOL TOLUENE BENZENE BUTADIENE ETHANE PHENOL

881-16/17 S$S00379EG REAL 29-SEP.94 0 uv © UV o uyvy |0 vy © uv 0 UV © uv © uv © uv 00 UV ©0 UV © UV
8119 SSO00380EG REAL 19-SEP-M © UV © UV © UV ©0 UV © vV ©0 uv © UV ©0 UV 0 UV 00 UV ©0 UV 0 UV
$5100193 SSO0MVEG REAL JO-SEP-4 € UV © Uv 0 UV 9 Uv € UV o uUv @ UV Qo UV © vV 20 ULV 0 vy € UV
$5100293 SS00)70EG REAL 9-SEP-M © UV 0 uv © UV 0 uv ©0 uv 0 UV ©0 UV © UV © uUv W UV 0 uv © UV
$5100293 SSOITIEG REAL D-SEP-N 0 UIA € UV 0 uUv 0 UV 0 U A © uv 0 U O U 0 UIA 200 UV © Uv 0 UIA
$5100293 SSO08IEG DUP 29-SEP-M @ UV © Vv © UV © UV © UV © UV 0 UV © UV L] W UV © UV © uv
$510029) SS00)12EG REAL 30-SEP-M 0 U A © UV © uv [0 uv 0 U A ©0 yv 0 U A © UIA 0 UIJA wW UV © UV 0 UIA
$510039) SSO0)M4EG REAL 30-SEP-4 «Q UIA € UV 0 UV R INVEY € U A 0 vv «© UV’ € U A € uvv UV 9 UV M U A
55100493 SS00373EG REAL I1-SEP-94 © uvv € UV 0 UV “ Vv 0 UV © uUv © UV © Uv 0 vV 200 UV © vy 9 UV
$S100493 SSO03T6EG REAL 28-SEP-%4 0 UV © UV 0 UV 0 UV @ vy € uUv 0 UV © UV «© Uv 0 UV © v © Uy
S$S100493 SSOOITIEG REAL 28-SEP- T vy 9 vy @0 UV @0 vy 0 Uy © UV 0 UV © UV «“ UV 0 U v © UV 0 uUv
$S10049) $S00)78EQ REAL 28-SEP- © UV €4 UV o UV 0 Vv 0 UV 0 uvv € UV 0 vy 0 uUv 0 UV © UV € UV
$5100493 SS00I84EG REAL 28-SEP-M 0 uv © uv 0 UV © UV ©0 uv © uv ©0 vV © uv 0 uv W UV ©0 UV © yv
SS100493 SSO0)8SEG REAL 18-SEP-M4 «a Uy 0 vUv @0 UV € UV “© UV O uv € UV O UV € UuUv 200 UV 0 Vv © vy
$510049) SS00386EG REAL 28-SEP- © UV © Uv ® UV 0 UV 0 UV © uv o Uyv 0 UV 0 uUv W UV 0 UV © UV
$5100493 SSO0ISTEG REAL 29-SEP-™ 0 U © UV © UV © Uv «Q Uvv 0 UV 0 UV 0 uv @ UV x0 UV € UvYVv 0 UV

—




SEMIVOLATILE ORGANICS

(up/kp)
LOCATION SAMFLE TYPE SAMPLE 1.2.4TRI- 1.2-Benzere. 1,2.D1. 1.YDI- raDn 1-llexand, 245 TRI 24.6TRI 2.401- 2401 2,401 2.4DI-
DATE CHLORO. dicartuylic CHLORO- CHLORO- CHLORO- lethyt - CHLORO- CHLORO- CHLORO- METHYL- NITRO. NITRO-

BENZENE Acid BENZENE BENZENE BENZENE PHENOL PHENOL PHENOL PIENOL PIENOL TOLUENE
881-16/17 SS00I79EG REAL 19.SEP.94 W U JA 160 U JA M0 U JA 0 U A 30 U JA 30 U IA 30 U JA 0 U A 1700 U JA M0 U IA
881-18/19 SS00380EG REAL 29-5EP.4 %0 UV W UV 0 UV 30 UV 0 U v 30 UV IS 0 U v o u v %0 U v
§5100193 SS00369EG REAL 30-SEP-94 0 UV W UV W U v 0 U Vv 0 UV 0 UV 0 UV % UV 1500 U V %0 UV
$510029) SSO0IT0EG REAL 29-SEP-94 10 UV 0 UV W0 U v W ou v N UV 30 UV % UV 0 UV "o U v 0 UV
$S100293 SS00371EG REAL 29-SEP.94 0 UV 10 UV UV 0 UV 30 UV 30 UV %0 UV D UV 1700 UV %0 UV
$5100293 SSO0M8IEC DUP 29.S6P-%4 MUV 30 UV W uv MO UV 0 UV M0 UV M0 U v MM Uv o v v M0 UV
$$10029) $$00372EG REAL 30-SEP-%4 MUy V M0 UV M0 UV M0 UV M0 UV M UV M0 UV M UV 1Mo u v M0 UV
5100393 SSO03M4EG REAL J0-SEP-4 10 UV, N UV 10 UV 30 U vV 30 UV 0 UV 0 U v 0 UV 170 UV 0 UV |
$S10049) SSO0)TSEG REAL 11.SEP-%4 m u v %0 12 ” UV 3”0 U 3 U v M UV 30 UV ” UV m oy v 1500 U V 3 UV
55100493 S500)76EG REAL 28.SEP.M4 M U v 00 )2 m u v m oy v »o ouv m U v oy v M UV m oy v 1800 U V M U v
$S10049) SSOUITIEG REAL 28.SEP.94 30 UV ™ )z 0 UV 30 UV 30 UV %0 UV %0 U v B0 UV 0 UV o U v %0 UV
SS10049) SS00318EG REAL 28.SEP.94 30 UV 2700 ) 2 0 UV 60 UV 0 U Vv 1900 J 2 60 UV J0 UV %0 UV 30 UV 170 U V 0 UV
55100493 SS00IMEG REAL 28-SEP. 4 30 UV W UV M Uy .| e ouv mw u v M UV 30 UV My v 180 U v m UV
55100493 SSA0I8SEG REAL 23-SEP.4 M UV 3 UV m uv . fo vy I UV M UV ”w UV » vV 180 U v 7 UV
$510049) SSO0IBLEG REAL 28-SEP-94 %0 UV 20 )2 0 UV %0 UV 30 UV ¥ UV 0 UV 0 UV 0 U Vv 1500 UV %0 UV
SS100493 SS00387EG REAL 29.SEP-%4 30 UV 360 UV 30 UV 0 UV [ U] 30 UV 0 UV W UV 1700 U v 0 UV
LOCATION SAMPLE | .- mmb TMETHYL: TNITRO- TNITRO. 3301 J-NITRO- 46DINITRO- | 4CHLORO- +CHLORO.

DATE NITRO- NAPHTH- PHENOL NAPHTH- PHENOL ANILINE PHENOL CHLLORO- ANILINE 2-METHYL.. 3-METHYL. ANILINE |
. TOLUENE ALENE ALENE BENZIDINE PIIENOL. PHENOL
881-16/(7 SSO03T9EG REAL 25-SEP-94 30 U JA 360 U IA 30 U JA 360 U JA 30 U IA 1700 U JA 360 U JA M0 U JA 1700 U JA 1700 U 1A 710 U JA 70 U JA
881-18/19 SSODIMEG REAL 19-SEP-94 0 UV 0 UV %0 UV 30 UV 350 UV 1700 U V % UV 0 UV 1 U v 10 U v W UV W U v
$8100193 SSO0369EG REAL 30-SEP-94 %0 UV 0 UV %0 UV 0 UV %0 UV 180 UV % UV YV 1800 U V 1500 U v W UV ™ UV
$510029) SS00)0EG REAL 29.SEP-94 30 UV %0 UV 30 UV 3% UV %0 UV 1700 U V 30 UV M UV 1700 U V 170 UV W UV 0 UV
$510029) SSO03TIEG REAL 29-SEP.94 0 UV %0 UV 30 UV %0 UV 0 Y v 1700 UV 3% UV uv 1o u v 10 UV oW UV M UV
$$100293 SSO03SIEG bup 29-SEP-M M0 UV MW uv M0 UV M UV M0 UV 1o u v M0 UV uv 170 U v 1o u v 60 U vV 60 UV
$5100293 SSO0312EG REAL 30-SEP-94 M UV M UV M0 UV W UV M0 UV 170 UV M uv vy 1o uU v 1700 UV 80 UV 60 UV
$3100393 SSODMEG REAL 30-SEP-M 0 UV 10 UV 350 UV 0 UV 30 UV 1oy v % UV "o oy v 1Mo u v 1700 U v Mo U v M UV
$S10049) $S00)73EG REAL 20.SEP-5¢ 3 UV 0 UV M UV m u v 3 uU v 1800 U v ” UV 720 U JA 1900 U v L1800 UV 5 UV 7 UV .
SS100493 SSO0376EG" | REAL 28-SEP.94 M UV ”w UV ”m UV oy v b L NTIEY 1800 UV | UV MUY 1800 U V 1500 U V 0 UV 0 UV :
SS100493 REAL 28-SEP-O4 % UV 50 UV 50 UV 30 UV 0 UV 170 U v 350 UV 710, U A 70 U v 170 U v M u v M UV .
$3100493 REAL 28.SEP-94 30 UV %0 UV 30 UV 3%0 U 0 UV 170 UV 30 UV 0 U JA 1700 U v 1y v 2 UV W UV
SSKQ49) - REAL .| 28sepa> | 30 u v 3 UV ” uv ”m UV m uv 1800 U V I uv 7 UV 1500 U V 100 UV 7 UV 7 UV
SSI00493 . .. . REAL BsePM | a0 v v m U Y m uv 3 UV BIIKY 180 UV m ouv % UV 1900 UV 1800 U v % UV 10 UV
SS10049) SSO038EG | “REAY 2.5EP54 - | 30 U V %0 UV 0 UV W uv [0 UV 1800 U V % UV % UV 1800 U vV 1500 U V M UV 0 UV
$5100493 SSO0STEG | “REAL 29-SEP-4 0 UV %0 UV 0 UV ¥ UV, 0 UV 1700 U V ¥ UV ! UV 1700 U v 1700 UV wmuy L TIRY
4NITRO- 4HCyclo- ACENAPH. BENZO(s) BENZO(s) BENZO®) BENZO(g)

PHENYL PHENOL ANILINE PHENOL pents (def) THYLENE CENE ANTHRACE PYRENE FLUOR- PERYLENE

PHENYL : pheran. NE ANTHENE

ETHER threne
881-16/17 SSO0ITEG REAL 29-SEP-94 30 U JA 1700 U JA 170 U 1A 360 U IA 30 U SA 60 U JA 7 JA n JaA 170 1 A 360 U JA
8311819 SSO0IS0EG REAL 29-SEP-M4 0 UV 1mo uv | o0 v 330 UV % UV 30 Y v 4 1A O LA “§ JA
$S10019) SS00MIEG REAL 0-SEP-: .| 30 U Vv 180 U V 1800 U v %0 UV 30, UV 3% UV M A 85 J A 1 4 A % 1A
$5100293 SS00370EG REAL 29.SEP-54 30 UV 1m0 v v 170 U V 350 U V. 0 UV 50 UV 6 1 A- o 1A [T “ 5 A
58100293 SS00371EG™ | REAL 29-SEP-4 0 UV 1700 U v 170 U vV 0 UV %0 UV 30 UV 30 UV %0 UV 0 ) A 0 UV
$510029) SSO0381EG buP 29-SEP-94 MO UV 170 U Vv 1700 U v Mo UV MO UV M yv 0 UV W Uy v MUV M0 UV
ss100293 | sso03TagG REAL 30-SEP-94 M UV 1700 U v 1700 U v MW uv W uv M0 UV M0 UV M0 UV M0 UV MUYV
55100393, ) SSOOIMEG | REAL 0-SEP-4 0 UV mo u v 1700 U V %0 UV %0 UV 30 UV 100 5 A 10 § A 190 1 A 3% UV
$5100493 SS0037SEG REAL 71-SEP-S4 7 UV M UV 1800 U V 1800 U V 1 J 2 150 ) A ”m UV 160 1 A 310 ) A 0 U R 670 JA 0 UK
SS100493 SS00376EG REAL 28-SEP-94 m Uy m uv 1800 U v 1800 U V m uv 3 UV ”m UV 0 UV 3N U JA MU 1A M U A ’
$810049) SS00ITIEG REAL 18.SEP-S4 0 UV 10 UV Mo U v 170 U v © ) A 0 UV 7 JA 10 ) A %0 U R W0 ) A 350 U A
$S10049) SS00I78EG REAL 28-SEP-94 ¥ UV 30 UV 1mo u v 1700 U * %0 UV %0 UV MUY [N %0 U R %0 U R %0 U R :
S$10049) SSO0IMEG REAL 28-SEP-94 W UV 1500 U v 1800 U v ”m uUYv 0 LV m uv m uv m uv m uyv m UV
$510049) SS00J8SEG REAL 28.SEP-94 M UV 130 U V 180 U v M UV m U v I yyv m v m uv m oy v 3 UV R
$$10049) SSO0I86EG REAL 28-SEP-94 %0 UV ¥ UV 1800 UV 1800 U %0 U % UV %0 UV ¥ UV 00 ) A %0 U R ¥ U R
$5100493 $S00387EG REAL 29-SEP-M 0 UV ¥ UV 1700 U V 1700 U ¥ uv %0 UV M0 UV ¥ UV n oJaA ¥0 U JA 0 U JA




SEMIr S ILE ORGANILS (continicay

(up/kp)
LOCATION SAMPLE TYPE SAMPLE BENZO(L) BENZOIC BENZYL. BIS(2. BIS(2- BIS(2- BIS(2- BUTYL CHRYSENE Dl Dl-o- DIBENZ-
DATE FLUOR- ACID AlLCONOL CHLORO- CHLORO- CHLORO- ETHYL.- BENZYL BUTYL OCTYL (R
"ANTHENE ETHOXY) ETHYL) 1SOPROPYL) HEXYL) PHTHALATE PHTHALATE PHTHALATE ANTHRA.
METHANE ETHER ETIER PHTHALATE CENE

881-16/17 SSO0}79EG REAL 29-SEP- 360 U JA o0 U A N0 U JA k- VR KN 360 U JA 360 U JA 9% ) A 0 U A 9 1A 30 U A 64 ) A 30 U A
LI T UL SSO0)B0EG REAL 29-SEP-94 WA M 1A w vy 10 U v v uv 30 UR 30 v JoO u v 6s A 0w uUv 350 UV 0 Vv
$510019) SS00369EG REAL JO-SEP-94 “ ) A 1800 U V 20 UV 0 u v W v ¥ U R 0 UV 0o UV 9 JA 30 UV W uyv 0 U v
55100293 SSO0VIOEG REAL 29-SEP-94 3o U v 1700 U Vv 00UV AL U W uv 30 UR a1 J A IV UV ® 1A 30 U v 30 Uv W Uy
$3100293 SSOOINEG, REAL 29-SEP-94 3% U v 1700 U v W UV 30 u v 0 Uy 30 UR % ) A 0 v v “ 1A 0 uv W Uy 10 U v
55100293 SS003SMEG nup 29.5EP -4 M UV o v v uv M UV W uv 0 UR M0 UV 0 vV Mo UV 0 UV M0 UV M0 UV
$5100293 SSO0372EG REAL 30-SEP-54 40 1o u v uv My UV 0 uv 30 UR 0 UV M0 UV M0 UV M0 UV M0 UV 0 U v
$510039) SS00374EG REAL 30-SEP-4 8 1A 1700 U Vv M U v 10 U v v vy )0 U R o UV 30 U v 10 ) A 0 Uy 30 UV 3% Vv
$510049) S50037SEG REAL 27-5EP-%4 W UR 0 1A 7 U v m uv m uvwv ”m uURr 00 E Z 70 U A I 1A m uv L A n uer
$5100493 SSO03T6EG REAL 28.SEP- 30 U A 210 J A 40 UV w uv ”m uv M UR 680 E Z 3 vy mw uyv m Uy 87 J A 0 UV IA
$510049) $500377EG REAL 28-SEP-4 36 UR 9 J A M vyv 0 UV 0 UV 350 UR N0 E Z )0 U JA 180 1 A ™ A 650 A 30 UR-
$S100493 $500)78EG REAL 28-SEP-94 360 U R ™0 J A 20 UV W u v 0 UV 30 U R 72000 E Z 30 U JA 10 1A 19 J A 2000 JA 0 U R
$510049) SSO0IS4EG REAL 28-SEP- ”m uyv 190 J A 7 UV n u v N uyv 30 U R 980 v n uv m uvv 3 UV o vy m vy
SS100493 SSO0ISSEG REAL 28-SEP-94 m u v 170 ) A 7% ULV ] u v . f MW UV 3 UR 0 ) A m uv m uyv n uyv 3 vy 3 Uy
$5100493 SS00)86EG REAL 28-SEP-94 30 UR 180 U V M vV o UV W U v 30 U R 490 E 2 %0 U v 2 1A ¥ v v %0 ) A 3 LR
$5100493) SSO0387EG REAL 29-SEP-4 30 U IA 2 1A 2 uyv 30 UV 30 UV ¥ U R M0 E Z 30 uU.v am ) A 9 JA 1Ho J A 30 U A

LOCATION SAMPLE DIBENZO- DIETHYL OIMETHYL FLUOR. FLUORENE 150~ N-NITROSO-

DATE - FURAN PHTHALATE PHTHALATE | ANTHENE CHLORO- (123e) PHORONE Ol.0-PRO--

BENZENE BUTA. ccLo ETHANE PYRENE PYLAMINE )
DIENE PENTA.
s DIENE
#1617 SS00T9EG | REAL | WSEPS | 30 U A | 30 U A 30 U JA %0 UJA | %0 UJA | 30 U A %0 U JA %0 U JA %0 UJA | %0 U A 3%0 U JA %0 U JA
e21.1819 SSOOISEG | REAL | DSEPS | 3% U V 3% UV 3% 0V 0 1 A 3% UV 3% UV 0 UV 10 UV 350 UV ajaA 30 UV 3% UV
55100193 SSW0I%G | REAL | MOSEPS | 360 U V %0 UV 0 UV W I A 3%0 UV 0 UV 30 UV 3%0 UV %0 UV 6 1A %0 UV %0 UV
$510079) S$SOOIEG | REAL | 29SEPS | 3% U V 30 UV 10 UV CRE 30 UV 30 UV %0 UV 0 UV T uv ST 1A 3% UV 0 UV
$5100293 SSO0JTIEG | REAL | 29SEPS | 30 U V 30 UV 30 U vV % 1A % UV 350 UV 3% UV 30 UV 3% UV 30 UV 10 UV 30 UV
55100293 SSIORRIEG | DuP 2SEPM | 0 U V % UV K] W UV % UV % UV M0 UV %0 UV M0 UV 30 WUV, [ muv
$5100793 SSO0IZEG | REAL | MSErw | 30 U v M0 UV 0 UV M0 UV W UV M0 UV %0 UV W UV W UV Mo UV W UV W UV
$5100393 SSW0IMEG | REAL | osersi | 30 UV 3% UV 30 UV W 1A 3% UV 3% UV 330 UV 30 UV 0 UV s 1A %0 UV 3% UV
$S10049) SSOIISEG | REAL | ZISEPE | 82 T A K W UV K D 1A 0 UV W UV 3 UV o UV [Im U K W UV
SSIO0I9) | SSO06EG - | REAL | 283EP%¢ | 3P0 U V W UV M UV % 1A m UV K 3 UV M UV o U v W U IA UV m y v
Vs [ ssomes [ ReaL | mmserm | 3% UV 30 UV 30 UV %0V “ JA 30 UV 3% UV %0 UV %0 UV 350 U R D UV 30 UV
N SSION9) | SSO0378EG WSEPM | 30 UV %0 UV 0 UV 10 1 A %0 UV % UV %0 UV %0 UV %0 UV %0 U R %0 UV %0 UV
v |/ sstooens SSO0JMEG WSEPH | 30 UV 0 UV m UV K] M UV W UV 0 UV 3 UV M UV W UV W UV W UV
, SS100493 " SSOOIBSEG . BIEPS | 30 UV W UV W UV MW UV ™ UV 30 UV 3 UV UV UV UV W UV K]

5100493 SSO0I86EG WSEPM | 30 UV %0 UV %0 UV 6 ) A ¥ UV %0 UV %0 UV %0 UV %0 UV %0 U R %0 UV ¥ UV
$510049) SS00ISTEG HSEPM | M0 UV ¥ UV %0 UV %0 UV %0 UV %0 UV %0 UV %0 UV %0 UV 30 U JA %0 UV % UV

NAPHTH- p-BROMO-
DATE DIPHENYL- ALENE DIPHENYL
AMINE methyledhyd) esther ETHER
8811417 SS00IT9EG REAL 29-SEP-%4 30 U JA 360 U A 30 U A 1700 U JA 160 1 A 360 U JA 30 J A 110001 Z ¥0 U JA 30 U JA
811819 SSO0JS0EG REAL 29-SEP-M B uyv 0 UV 3% uUv 1m0 U v 9% 1A % Uyv 130 1 A 0 uv 30 U vV
38100193 SSO03SEG ‘| REAL 30-SEP-94 W uv 0 UV ¥ uUv 150 U v 17 1 A % uv 199 1 A 0 UV ¥ UV
$8100293 SS003I70EG REAL 29-SEP-04 0 UV 30 uv 350 UV 170 U V 160 1 A 3 UV 140 § A 30 u v 0 Uv
$3100293 SSO03TIEG REAL I9-SEP-94 30 Uv 350 U v 350 UV 1700 U v 8 JA s uyv n o)A %W UV 30 uv
55100293 ;. mnggg DUP 29-SEP-94 M0 UV 40 UV M uUv 1m0 U v Mo UV Mo UV M0 UV MO UV Mo v v
$S100293° SSO03TEG REAL 30-SEP-4 M0 UV M40 UV M0 UV 100 U v M0 UV 0 UV M u vV M uUyv W uv
58100393 SSODIMEG REAL 30-SEP-94 3 vV 0 UV 0 UV e v v 10 ) A 1 UV 0 )Y 0 Uuv 10 U Y
SS100493 $SQU373EG REAL 21-SEP-94 n uv % A 3N Uv 1500 U Vv 140 v M uy 100 JA M UV '
$3100493 SS00IT6EG REAL 23-SEP-4 I uUv m uy m uyv 1800 U V 4 JA m uy “ ] A M Uy
$5100493 SSOMITTEG REAL 28-SEP-94 30 UV 30 UV 3% UV o v v 310 ) A 3% U v 570 JA 0 Uy
$S100493 SSO0378EG REAL 28-SEP-94 ¥ UYVv ¥ UV ¥ Uv 1700 U v 140 ) A 30 UV 340 ) A %0 UV
SS100493 SSO03MEG REAL 28-SEP-M 3n vy m Uy m uv 150 U v m uyv 3 UvY m uyv mw uv mn uv .
$310049) $SO038SEG REAL 28-SEP-94 3 Uy m uv M Uy 1300 U Vv MUYV N vy 3n uv o uyv m uy '
SS100493 SSO03S6EG REAL B-SEP-M ‘30 UV 30 UV 30 UV 1800 U v Al ) A % UV 0 A uw )2z ¥ vv
" SS100493 SS00387EG REAL 29-SEP- ¥ U v 0 UV 0 UV 10 v v 30 UV 0 UV ¥ UV 0 UV




TCLP HERBICIDES

(up/l)
LOCATION SAMPLE TYPE SAMPLE PROPANOIC ACID, 1.4-DICHLORO-
DATE 242.4.5-TP) PHENOXY-
(SILVEX) ACETIC ACID
8311607 SS00379EG REAL 19.SEP-94 UV 120 UV
831-13119 SSO0330EG REAL 29-SEP-94 v 120 U
$510019) SS00J69EG REAL 30-SEP.94 1 ouv 120 UV
55100293 SSODIT0EG REAL 29-SEP-54 17 uv 120 UV .
55100293 $500371EG REAL 29-SEP.94 17 UV 120 UV
$5100293 SSO0ILIEG oup 29-SEP.94 17UV 120 vV
55100293 SS00ITEG 'l reaL 30-SEP-M4 1 uv 120 Vv
$510039) SS00)MEG REAL 30-SEP.94 1”7 uv 120 UV
$S10049) $S00373EG REAL 77.SEP-M4 17U A 120 U JA
$5100493 SS00376EG REAL 28.SEP-94 17 U A 120 U JA
$510049) SS00ITIEG REAL 28-SEP-94 17 U IA 10 U A
55100493 $S00378EG REAL 28-SEP-94 17 U A 120 U A
$510049) SSO003IMEG REAL 28-SEP-94 17 U IA 120 U JA
$$10049) S$S0033SEG REAL 28.SEP-M 17 U JA 120 U JA
SS100493 SS00386EG REAL 28-SEP.94 17 U A 120 U JA
SS100493 SSO0I8IEG REAL 19-SEP-94 1m uyv 1 UV
HERBICIDES
tug/kg)
LOCATION SAMPLE TYPE SAMPLE PROPANOIC ACID, 2. 2.4,5-TRICHLORO- 2,4-DICHLORO
DATE (2.4.5-TP) (SILVEX) PHENOXYACETIC
ACID
831117 SSO0319EG REAL 29-SEP-M - n uv 9 uv 0 UV
881-18/19 $S00380EG REAL 29-SEP-94 UV “ uv %0 UV
$510019) SSO0IIEG REAL 30-SEP:94 37 uyv “ UV 2 UV
$5100293 SSO03T0EG REAL 29-SEP-94 % UV a uv 0 UV
$5100293 SS00)7IEG REAL 29-SE>-94 % UV a4 UV %0 UV
$S100293 SSO0381EG pUP 29-SEP-94 ¥ UV a“a uv 2% UV
$5100293 SSONINEG REAL 30-SEP-94 % UV Q2 uv % UV
$5100393 SS00IM4EG REAL 30-SEP.94 % UV 9 Uy W UV
SS10049) SS00375EG REAL 27-SEP-94 B Uy “ uv m UV
SS100493 SSO0376EG REAL 28.SEP-M 3 UV “s UV m uv
$510049) SSODITIEG REAL 28-SEP-94 nuv a4 uv % UV
$S100493 SSO0INEG REAL 28-SED-54 ” UV o vy %0 UV
REAL 28-SEP.24 n uv “ uv %0 UV
$S100493 SSO0I8SEG REAL 25-SEP-94 » uUv 45 UV m uv
SS10049) SSO03BSEG REAL 28-SEP-M n uv “a uv 6 UV
SS100493 SSO0ITEG REAL 29-SEP-94 3 uyv “ uv W UV
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PESTICIDE/PCB'S

(ug/kg)
LOCATIO SAMPLE TYPE SAMPLE 4.4.DDD 4.4 .DDE 4.4-DDT ALDRIN AROCLOR- AROCLOR- AROCLOR- AROCLOR- AROCLOR AROCLOR- AROCLOR- CHLOR.- DIELDRIN
N DATE 1016 (221} 1232 124 1248 1284 1260 DANE
881-16/87 5$S0019EG REAL 29-SEP-94 38 UV 66 UXV % UXv 4) UXv 3 uv I Uy 33 uv 3 Uy 33 uUv 1o A 33 Uv 49 v v It uxy
881-18/49 SS00)80EG REAL 29-SEP-M 40 UV t4 UV 2 uUxXv 4 uv J Uv % UV 36 UV 3 UV » uUv @ JA ¥ UV st UV e uxyv
58100193 SSODIVEG REAL 30-SEP-%4 39 U v 12 uxv % UXYV I uxv 3 uyv 3 uUv 33 uv 3 Uy s vy 0 A 3 Uv .0 UV Mu uxv
§510029) SS003T0EG REAL 29-SEP-94 e UV t4 UV 13 uxv 4 UV I3 uUv 3 uv 3 uv 5 Uv I35 uv ] 1A 35 Uy 4% U V 43 uxv
5510029) $SS00)TIEG REAL 29-SEP-94 38 UV 8 UX v 4 Uxv L4 UV B3 uv I3 Uyv 33 uv 3 vv 3 uUv 190 A 3 Vv 49 vV vV 4“2 Uxv
$8100293 SSO0ISIEG bup 29.SEP-94 I v v 24 UXV 98 UXV «$ UV 33 uv 33 vy 3 vy 3 uUyv s uvv s A 3 Uy % U v 44 UXvV
$5100293 SSOOINEG REAL 30-SEP-94 38 UV 14 UV 41 U v 14 UV I uUv 33 Uy 3 uUv 3 uUv 3 uv B uy s uyv 49 U Vv 092 uxv
© 8510039 SSO0IMEG REAL 30-SEP-M 44 UX YV 69 UXV M OuUxv 445 UxXv 33 uv 3 uUv 33 uw 33 uUyv 3 uvyv ” A 33 vv 49 vV v 4 uxv
$S100493 SSOMTSEG REAL 21.SEP-94 a1 U v 63 UXV-"- 87 uxv LS uv 3 uv 37 vy 3 uv 31 vV ” uv 29 A ” vy 32 Uy LT uUxv
$510049) $S00116EG REAL 28-SEP-M 40 U V [ VI 4 % Uxv 4 vy 3 Uv » UV 3 Uv ¥ UV % uUyv %0 A % Uv 30 uv 1 uxyv
SS100493 | SS003TIEG REAL 23-SEP-M 39 Uy “ uUxv 77 UXV Le Uty % UV % uvyv 3% VvV 3 UV 3 Uv 200 JA ¥ uv 50 v v 13 uUxv
$S100493 SSO03I8EG REAL 28.SEP-M 40 UV 14 UV 50 JA 14 UV 3 UV 3 UV 3% uUv ¥ UV 3% LUV ¥ uUv ¥ uUv 30 UV 43 v
S$S100493 SSO0IMEG REAL 28.SEP.4 40 U A 1S VA 44 U )A L5 UJA 3 U A 37 UiIA 37 U A 37 U 37 UIA % U A 31 U A 5.1 U A 013 U JA
S$S1049) SSO0MSEG .. | REAL 28-SEP-M 41 VU iA 1.5 U A 45 U IA LS U JA 31 U JA 37 U A 31T U A 3 UK 37T U A 52 U A 37 VA 2 U JA 0718 U JA
S5100493 SSO0IBGEG REAL 28-SEP-9¢ 40 U JA 2.2 UX A 7 UXJA 1.4 U A 36 U JA % U A 36 U A B U A 3 U JA 76 1Ly 3% U A 50 U A 1.0 UX)A
SS100493 SSO0387EG REAL 19-SEP-M 40 U Vv LS Uv I uxv s Uv 3 LUV % UV » UV ¥ uUv ¥ vv 2 JA 3 vv 51 uv onuv J
A J
LOCATION SAMPLE TYPE SAMPLE ENDO- ENDO- ENDO- ENDR!N ENDRIN HEPTA- HEPTA- METHOXY- TOXA- alphs . BHC beta-8NC delta-BHC gamms-BHC
. DATE SULFAN SULFAN 2 SULFAN ALDE. CHLOR CIILOR CHLOR PHENE (LINDANE)
’ SULFATE HYDE EPOXIDE A
881-16/17 ‘] sso0IMEG REAL 20.SEP.94 49 U V 14 Vv 3 UV 78 uUxv 80 UV 1o vyv 2 Uv 6 uUv “ UuUv 10 uv ) UV, 2 uv e vy
8811819 SSO03%0EG REAL 29-SEP-94 51 vy 14 UV U vy 70 uxv 84 UV LUV 0 uv “ UV 87 Uv th uv 22 UV 13 UV 12 JA
SS100193 SSO03SEG REAL 30-SEP-M S0 UV 4 UV 3 vy 6 XV 82 UYVy L uv ¥ UV 2 UV 8 uvv [ AV 21 UV 32 UV L JA
$S100293 ‘ SS00370EG REAL 29-SEP- 49 U Vv 8.2 UXV 3 Vv 46 UxXv &Lt Uy 10 UV % Uyv @ uv M4 UV 1.0 UV il uy 12 U vV t4 UV
$5100293 3, Ssm!"E_ﬂ_‘ REAL 29-SEP-4 49 UV Le vV n vy 1 v 80 UV 10Uy % uUv 2 uUv “4 uvv 10 UV 20 Uy 32 UV 14 vy
s$S100293 9_55(”1“50 bup 25-SEP-4 44 UV 14 UY 3 uyv Jo UXvV 81 UV o vy % uUyv 2 vy M4 UV 10 UV UV J2 Uuv 4 vV
$5100293 a""a, myﬂo F*.REAL 30-SEP-4 49 U v 14 UV 3 Uy 2Ly sl Uv 10Uy % Uv & uUv MUYy 1o vy vy 32 UV 14 UV
\SSIW”) - :r.;m"EG REAL 30-SEP-94 49 U Vv 18 UXv 3 uUv 96 uXyv [ AN tuy ¥ LUV Q2 uUv M UV L vy 1 UV 3T u v 14 UV
$510049) 'SSO0ITSEG - REAL . H-SEP-_N 52 Uv 33 Uxv u uvyv 2 uUxyv . 8s UV vy N uv s UV 8% uUv 11 uyv 22 UV Iy uv 18 IA
$5100493 SWJ'NEG; "REAL 28-SEP-94 0 UV 12 uUxv U uv 0 XV’ TnT MYV [N ¥ uyv 8 vV % Uv 1 uy 2 UY JT Uy 2.4 A
55100493 SS00377EG REAL 28-SEP-4 50 UV 14 UV U uvyv 23 'JK‘V 2 UV 11 vy » uUv 6 UV % uUv 1L uv 1 Uy J2 uv 3.0 1Y
S$S10049) SSO0ITBEG * REAL 18-SEP-94 6.6 v 1} v u uvyv 22 LY 82 UV 36 A Y uyv 6 UuUv: 8% UV 1 uyv 22 U vV 32 Uy t4 UV
$510049) SSO0IB4EG REAL 28-SEP-™ 5.0 U A 1.5 U JA U U 32 U JA 84 U JA 11 UJA X U A 8 U JA 83 U JA L1 U A .1 U JA 32 U A L5 VA
$5100493 SS0018SEG REAL 28-SEP-94 32 U A 1. U JA 3 U A 1 U JA 8.6 U IA Ll U JA N U A % U A 90 U A -1 U A 22 U JA 34 U JA L3 U JA
55100493 $SO00386EG REAL 28-SEP-M4 $0 U JA 1 UXJA U UIJA 81 UXIA 83 U JA 1.1 U JA X U A 6 U iA 86 U A 1.1 U JA 11 U JA 32 U A L A
55100493 SS00I87EG REAL 29-SEP-94 1 Uy LY uxv u uvyv 21 v v 84 UV LN UV 0 uvv M uy 8 uUyv Lt v V‘ 22 UV 1y UV LXK} 123
S e




WATER QUALITY PARAMETERS

up/p
LOCATION SAMPLE TYPE SAMPLE pH SULFIDE CYANIDE TOX
: DATE

[IRITE) SS00379EG REAL 19-SEP-4 183 A 123 U v 083 U v 9.2
8311819 SSO0IR0EG REAL 29-SEP-94 840 A 168 v 03¢ UV 105 v
$5100193 SSQ0M9EG REAL 30-SEP-9¢ 38 JA 120 U V 034 U Vv 523 U v
5100293 SS00II0EG REAL 29.SEP-54 9.6 A 123 UV 08 UV 08UV
$510029) SS00371EG REAL 19-SEP-94 820 JA EXE 0.9 UV S8 UV
55100293 SS00JE1EC DUP T 19.SEP.54 961 A 1210 v oSt UV B2 UV
55100293 SS00312EG REAL 0-SEP-N 8.8 JA nsuv 052 UV 06 UV
$510039) SS00IMEG REAL 30-SEP-9¢ 14 A v v 08 UV S u v
g SS100493 SS0037SEG REAL 11.SEP-94 836 JA 12,0 0ss U v XK]

SS10049) SS00376EG REAL 2W-SEP-94 821 JA 1210 vV 0.5 U V $He6 U

SS100493 SSO0YTIEG REAL W-SEP-94 894 JA s v 083 UV S8 UV
5100493 SSO0378EG REAL 28.SEP-94 &3 A 3 vV 03 UV 79 Vv
S SS100493 SSO0IMEG REAL 28.SEP-94 851 JA 120 U Vv 055 U V 84UV
) 5100493 SSO0383EG REAL 28.SEP-34 L8 A NIy v 037 U V 40 U V
$510049) SS00J86EG REAL 28.SEP-M 19 JA 120U V 034 UV 180 v
5100493 SS00Y87EG REAL 19-SEP-54 1 JA 124 UV 08 UV 2 v
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